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SAVE BIG 

ON THE TI-99/4A 


Great savings on all TI-99/4A 
Products and Accessories 



Texas Instruments 


"We will meet any price " 

In this Issue, If our competitor has goods on hand. 


CONSOLE 


PHC 0O4A 

PERIPHERALS 

T1-99 4A with Free R F Modulator . 

.'200.95 

PHP 

1200 

Peripheral Expansion Box". 

.... 102.05 

PHP 

1220 

RS-232 Card". 

134.05 

PHP 

1240 

Disk Controller Card**. 

.. 102.05 

PHP 

1250 

Expansion Box Disk Dnve Card” 

. 204.05 

PHP 

1260 

Memory Expansion Card" (RAM) * 

220 05 

PHP 

1270 

P-CodeCard"... 

102.05 

PHP 

1500 

Solid State Speech'- Synthesize*. 

100.05 

PHP 

1600 

Telephone Coupler (Modem). 

104.05 

PHP 

1700 

RS-232 Accessories Interlace 

. 144 05 

PHP 

1800 

Disk Drive Controller' tore Dish Manager module 
with each Disk Controller) . 

packed 

210.05 

PHP 

1850 

Disk Memory Drive. 

307.05 

PHP 

1900 

SdKJ State Printer-. 

299.94 

PHP 

2200 

Memory Expansion " (32K RAM)* 

205.05 

PHP 

2300 

VCR Controller* . 

439.95 

PHP 

2400 

P-Code Peripheral . 

297.95 

PHA 

2100 

R F Modulator (TV Adapter). 

30.05 

PHA 

4100 

10” Color Monitor . 

324.05 

OPTIONAL ACCESSORIES 


PHP 

1100 

Wired Remote Controllers (Pair) . 

24.05 

PHA 

1950 

Thermal Paper (2 Pack) . 

9.95 

PHA 

2000 

Dual Cassette Cable. 

12.95 

PHA 

2010 

MomtorCabte . 

17.95 

PHA 

2020 

Audio Adapter (Headphone Jack). 

17.05 

PHA 

2310 

Panasonic VCR Controller Cable. 

•0.05 

PHA 

2320 

Sony VCR Coni rotter Cable . 

00.04 

PHA 

2330 

Pioneer VCR Controller Cable 

80.05 

PHA 

2605 

Blank Overlays (4 Pack) .... 

7.00 


APPLICATION 
Education' 


PHM 3016 


PHM 302? 
PHM 3044 


APPLICATION PROGRAMS 
Home Management/Pertonal Finance 
Command Module 

PHM 3006 Home Financial Decisions . 24.05 

PHM 3007 Household Budget Management (Data storage 

system is required) .32.05 

PHM 3012 Securities Analysis . 45.05 

PHM 3013 Personal Record Keeping (Date storage 

system is recommended).30.05 

Tax Investment Record Keeping (Disk system 

»s required) .54.06 

Personal Pool E slate (Data storage system 

is recommended).54.06 

Personal Report Generator (Data storage 
system rs recommended). 30 05 

Diskette 

PHD i>001 Mailing List. . . . 83.05 

PHD 5003 Personal Financial Aids . 10.05 

PHD 5021 Checkbook Manager. 14.0$ 

PHD 5022 Business Aids Library — Finance Management 

(Extended BASIC Command Moduli* is required) 33 05 
Business Aids Library — Inventory Management 
(Personal Record Keeping or Statistics 

Command Module is required) . 50.05 

Business Aids Library — in**ce Management 
(Personal Record Keeping or Statistics 

Command Module is required). 

Business Aids Library — Cash Management 
(Extended BASIC Command Module is required) 

Business Aids Library — Lease Purchase Decisions 
CesMtte 

PHT 6003 Personal Financial Aids. 

PHT 6038 Business Aids Library — Lease Purchase Decisions 


PHD 5024 


PHD 5027 


PHD 5029 
PHD 5038 


Education Personal Enrichment 
Command Module 

Early Learning Fun . 

Beginning Grammar . 

Number Magic .. . 

Video Graphs ... 

Video Chess. 

Physical Filness . 

Early Reading f (Solid Slate Speech'** 

Synthesizer is required) 

Music Maker iData storage system is recommended) 
Weight Control and Nutrition (Data storage 

system is recommended). 

Addition and Subiracticn if (Solid State 
Speech” Synthesizer is recommended) . 


PHM 3002 
PHM 3003 
PHM 3004 
PHM 3005 
PHM 3008 
PHM 3010 
PHM 3015 

PHM 3020 
PHM 3021 

PHM 3027 


PHM 

PHM 

PHM 

PHM 

PHM 

PHM 

PHM 

PHM 

PHM 

PHD 

PHD 

PHD 

°HD 

PHD 

PNO 

PHD 

PHD 

PHD 


3028 

3029 

3040 

3043 

3G59 

3060 

3061 

3062 

3064 

5007 

5009 

5011 

5018 

5019 

5020 

5023 

5026 

5030 


PHD 5031 


PHD 

PhD 

PHD 


5039 

5041 

5042 


PHD 5067 


PHT 

PHT 

PHT 

PHT 

PHT 

PHT 

PHT 


6007 

6009 

60H 

6C1B 

6019 

6026 

6031 


PHT 6039 
PHT 6041 
PHT 6042 


PHT 6067 


PROGRAMS CONTINUED 

Enrichment Continued 
Command Module 

Addition and Subtract on Hr (Solid State 
Speech ^ Synthesizer «s recommended) 
Mubp-ication It (Solid Suite Speech’*' 
Synthesizer * recommended; 

Tl LOGO lMemory Expanses is required) .. 
Reading funf 

Scholastic Spring - Level 10" (Solid Stale 
Speech ** Synthesizer is required) — 

Scholastic Spe.’mg — Level IV" (Solid State 

Speech’** Synthesizer s required) . 

Schoastic Spelrng - Level V* * (Soto State 
Speech- Synthesizer * required) 

Scho’astc Spell ng — Level VI" (Solid State 
Speech’** Synthes zer is required) 

Typing . 


APPLICATION 

Entertainment 


Teach Yourseit BASIC. 

Music Skil s Trainer . 

Computer Muse Boi. 

Market Simulation . 

Teach Vburseff Emended BASIC (Extended 

BASIC Command Module is required!. 

Music Maher Demonstration (Muse Maker Command 

Module is required) . 

Basketbat Stat-stics (Extended BASIC 

Command Module is required). 

Bridge Bidding I . . 

Speak 0 SpeU'“ Program (Solid State Speech"* 

Symhewer is required) . 

Speak & Mam - Prog-am (So'id State Speech- 
Synthesizer and Tenoral Emulator II are required) ... 

Bndgo Bidding II . 

Bridge Biddmg III 

Spe'i Whto' ftermmat Emulator ll Command Module 
and Solid State Speech- Synthesizer are required) 
Teach Tbursetf Beg.nnng BASIC". 


Teach Ytoursoll BASIC. 

Music Skills Traner 

Computer Music Box. 

Market Simu'auon . 

Teach Mxrseif Extended BASIC (Extended 
BASIC Command Modure rs requ red) 

Bndge Boding l . 

Soeak & Math"* Prog-am (So id State Speech - 
Synthesizer and Terminal Emulate- II 

are required). 

Hndge Bidding II 

Bodge Biddng ill . . 

Spel Wrner | Solid Slate Speech'- Synthevze- 
and terminal Emulator II Command Module 

are required) . 

Teach tburse* Beginning BASIC" . 


Entertainment 



PHM 

3009 

Football. 


PHM 

3018 

VOoo Games t 

58.t5 

PHM 

3023 

Hunt the Wumpus . 

PHM 

3024 

Indoor Soccer. 

12 95 

PHM 

3026 

Mind Chalteogers. 

54.95 

PHM 

3030 

A Maze Ing. 

PHM 

3031 

The Attack ft . 


PHM 

3032 

B-aslett 


PHM 

3033 

Bteckiaek and Pokertt ... 

24.95 

PHM 

3034 

Hustett 

24.05 

PHM 

3036 

ZeroZaptt. 

10.05 

PHM 

3037 

Mangmanlt . 

10.05 

PHM 

3038 

Connect Fourtt _ 

52.95 

PHM 

3039 

>fchtzeelf . 

24.05 

PHM 

3041D 

Adveniure (Pirete Adventure Diskette 

44.05 

PHM 

3041T 

Game tncteded) 

Adventure (Prate Adventure Cassette 

32.95 

PHM 

3052 

Game included). 

"omdsione City 21st Century ... 

49 05 

PHM 

3063 

Tl Invaders . 


PHM 

30S4 

Car Wars. 

32.05 

PHM 

3057 

Munch Man”. 


32.05 

32.05 

74.05 

45.05 

45.05 

45.05 

45.05 

45.05 

32.05 

27.05 

24.05 

1005 

14.05 

10.05 

12.05 

20.05 

24.05 

24.05 

24.95 

24.95 

24.95 

24.05 

24.05 

24.06 

20.06 

12.05 

12.05 

16.05 

19.06 


20.95 

10.95 
10.95 


20.05 

20.05 


2305 

23.05 

19.05 

23.05 

20.95 
10.05 
31.05 
19.05 
19.05 
19.05 
15.05 
15.05 
15.05 
19.05 

30.95 

34.05 

31.05 

3105 

31.05 

31.05 


PHD 

PHD 

PHD 

PHD 

PHD 


5002 

5010 

5015 

5017 

5025 


PHD 5037 


PHD 

PHD 

PHD 

PHD 

PHD 

PHD 

PHD 

PHD 

PHD 

PHD 

PHO 

PHT 

PHT 

PHT 

PHT 


5043 

5046 

5047 

5048 

5049 

5050 

5051 
505? 

5053 

5054 
5056 

60)0 

6015 

6017 

6025 


PHT 6037 


PHT 

PHT 

PHT 

PHT 

PHT 

PHT 

PHT 

PHT 

PHT 

PHT 

PHT 


6043 

6046 

6047 

6048 

6049 

6050 

6051 

6052 

6053 

6054 
6056 


PROGRAMS CONTINUED 
Continued 
Diskette 

TI Trekiwilh speech) . 

Mystery Melody 

Otdres But Goodies — Games l 

Oldies But Goodies — Games tl. 

Saturday Night Bmgo (Solid State Speech ** 

Synthesizer IS required) . 

Draw Poker 

Adventure Senes (Adventure Module is required) 

Pirate Adventure .... 

Adventu retard. 

Mission Impossible ... 

Voodoo Castle .... 

The Count . 

Strange Odyssey . 

Mystery Fun House. 

Pyramid oi Doom . 

Ghost Town . 

Savage Island I 5 It . 

Goida n Voyage 
Cassette 

Mystery Melody. 

Oidres But Goodies — Games i 
Oldies But Goodies — Games H 
Saturday Night Bingo (Solid Slate Speech'*' 
Synthesizer is required) 

Draw Poker. 

Advftnturr S*"<M [Advoniura Modulo is required! 

Pirate Advemure. 

Adventure land . 

Mission Impossible ... . 

Voodoo Castle .... . 

The Couni . 

Strange Odyssey 

Mystery Fun House . 

Pyramid ot Doom. 

Ghosl Town . 

Savage Island I 6 II. 

Golden Voyage. 


OTHER APPLICATION PROGRAMS 


12.05 

1196 

16.04 

20.05 

24.05 

20.95 

24.95 
23.05 
23.05 
23.06 
23.05 

23.05 

23.05 

23.05 

23.05 

31.05 

23.08 

9.05 

12.05 

16.95 

20.05 

14.95 

23.05 

23.05 

23.05 

23.05 

23.05 

23.95 
23.04 
23.05 
23.05 
31.05 
23.93 


PHM 

3000 

Commend Nodule 

Diagnostic. 

24.00 

PHM 

3001 

Demonstration . 

50.95 

PHM 

3011 

Speech Editor (Solid Slate Speech - 


PHM 

3014 

Synthesizer is required) . 

Statistics iDaia sioraqe system is recommended) .. . 

. 34.05 

.M.05 

PHM 

3026 

Extended BASIC . . 

.. 74.95 

PHM 

3035 

Terminal Emulator II. 

.30.00 

PHM 

3055 

Editor Assembk*. 

. .. 79.95 

PHM 

3058 

Mini-Memory. . 

70 05 

PHO 

5004 

Diskette 

Programming Aids 1 

12.95 

PHO 

5005 

Programming Aids II . 

.... 19.05 

PHD 

5006 

Math Routine Library. 

24.05 

PHD 

5008 

Electrical Engineering Library . 

24.05 

PhD 

5012 

Programming Aids 111 . 

15.05 

PHD 

5013 

Graphing Package . 

. 15.05 

PHD 

5016 

Structural Engmeenng library. 

24.05 

PHD 

5044 

SMU Circuit Analysis I” . 

.. 124.05 

PHD 

5063 

UCSD Pascal' Compiler* •. 

UCSD p- System 1 Assembler Linker”. 

99.95 

PHD 

5064 

.79.95 

PHD 

5065 

UCSD d System ’ Editor Filer Utilities” . 

.04.95 

PHD 

5066 

Tl PILOT” . 

.07.95 

PHT 

6004 

Cmm He < jc 

Programming Aids 1 .. .. 

. 0.05 

PHT 

6006 

Math Routine Library. . 

20.95 

PHT 

6008 

Electncai Engineering Library . 

. .20.95 

PHT 

6013 

Graphing Package . 

. . 12.95 

PHT 

6016 

Structural Engineering Ub'ary 

... 20.00 

PHT 

6044 

SMU Circuil Analysis 1’ * .. 

124.05 

'Hotwires us* ol Extended BASIC or Tl LOGO 



" Available Second Qua**. 198? 

1 Developed by Scott Fc*«m&n 

tl Developed by Milton Bradley — Tn© Attack. Biasto. Hustle. Zero Zap. Connect 
Four and YaM/ee are trademarks oT Milton Bradley 
Available only until replaced by peripheral card 
'•Pending FCC approval available Second Quarter 1902 

’ UCSD. UCSD Pascal and UCSDp Syxtem ire all trademarks o« the Boqenisolme 
University oi California 



INCORPORATED 

14932 GARFIELD AVENUE 
PARAMOUNT, CA 90723 



Order Toll-Free 

800-421-5188 

In California call (213) 633-3262 


Payment by check: 

For faster delivery use cashier's check or 
money order (personal checks take 3 
weeks to clear). Add shipping charges: 
1% of your order (*3.75 minimum). East of 
Mississippi River add ‘1.50. California 
residents add 6% sales tax. Subject to 
availability. USA prices only. 

Information line (213) 633-3262 

























































Texas Instruments Home Computer 


A 

■ ■ dventures are 



isruptingly addictive, 


V 

V irtually thrusting 
E gos into 


ffl ADVENTUfiELAND — Wander through an enchanted realm and try to recover 
the 13 lost treasures. There are wild animals and magical beings to reckon with, 
as well as many other perils and mysteries. Can you rescue the Blue Ox from the 
quicksand? You'll never know until you try ADVENTURE #1! This is the Adams 
Classic which started the Whole Ball of Wax! Try it, you won't be sorry. Difficulty 
Level Moderate 

#2 PIRATE ADVENTURE — The lost treasures of Long John Silver lie hidden 
somewhere — will you be able to recover them? Only by exploring this strange 
island will you be able to uncover the clues necessary to lead you to your elusive 
goal! Difficulty Level: Easy 

»3 MISSION IMPOSSIBLE ADVENTURE — In this exciting Adventure, time is of 
the essence as you race the clock to complete your mission in time — or else the 
world's first automated nuclear reactor is doomed! So, tread lightly and don't 
forget your bomb detector! If you survive this challenging mission, consider 
yourself a true Adventurer! Difficulty Level: Hard 

M VOODOO CASTLE — The Count has fallen victim to a fiendish curse placed on 
him by his enemies. There he lies, with you his only possible hope. Will you pull 
off a rescue, or is he down for the Count for good? Difficulty Level: Moderate 

#5 THE COUNT — It begins when you awake in a large brass bed in a castle 
somewhere in Transylvania. Who are you, what are you doing here and WHY did 
the postman deliver a botlle of blood? Who can say . . but somewhere a 
centuries old evil lies in dark wait ... Difficulty Level: Moderate 

#6 STRANGE ODYSSEY — At the galaxy's rim, there are rewards aplenty to be 
harvested from a long-dead alien civilization, Including fabulous treasures and ad¬ 
vanced technologies far beyond human ken! Will you be able to recover them and 
return home? Prepare yourself for the incredible! Difficulty Level: Moderate 



m mioicni run nuuoc 


arcosis — beware! 



ime itself 



unravels while 



isking these 


..• * ms Muvemure puts you into a mystery tun house 

and challenges you to find your way through and back out of it. Sure to baffle vou 
for quite a while, the MYSTERY FUN HOUSE is patiently waiting for you to enter 
So, step right up and get your tickets he-yah! Difficulty Level: Moderate 

#8 PYRAMID OF DOOM — This is an Adventure that will transport you into a mad¬ 
dening dangerous land of crumbling ruins and trackless desert wastes — into the 
very PYRAMID OF DOOM! Jewels, gold — it’s all here for the plundering — if you 
have the expertise to pull its recovery off! Difficulty Level: Moderate 

#9 GHOST TOWN — You must explore a once thriving mining town in search of 
the 13 hidden treasures. With everything from rattlesnakes to runaway horses it 
sure am t going to be easy! And - they don't call them ghost towns for nothing 
pardner! Includes a special bonus scoring system too! Difficulty Level: Hard 

#10 SAVAGE ISLAND PART I — A small island in a remote ocean holds an 
awesome secret - will you be able to discover it? This is the beginning of a two- 
part Adventure, the second half concluding as SAVAGE ISLAND PART 2, ADVEN¬ 
TURE #11. NOTE: This one’s a toughie — for experienced Adventures only' Dif¬ 
ficulty Level: Harder 

* * • * | suspense begun with Adventure #10 now 

comes to an explosive conclusion with SAVAGE ISLAND PART II! This Adventure 
requires you to have successfully finishod #10 wherein you were given the 
password to begin this final half. The plot thickens as you wind your way through 
glowing corridors in search of the elusive clue that will enable you to solve the rid¬ 
dle of the island. NOTE: For experienced Adventurers only! Difficulty Level 
Harder 7 

#12 GOLDEN VOYAGE — The king lies near death in the royal palace. You have 
only three days to bring back the elixir needed to rejuvenate him. Journey through 
the lands of magic fountains, sacred temples, stormy seas and gold, gold. GOLD! 
Can you find the elixir in time? This one is for experienced Adventurers only 1 Dif¬ 
ficulty Level: Hard 

With the Adventure Command Module and one of these cassette or diskette based 
games developed by Adventure International you can experience many different 
adventures without leaving the comfort of your home. Each game challenges your 
powers of logical reasoning and may require hours, or even weeks, to complete. 
Pirate Advenlure comes with the Command Module needed for all adventures and is 
$33.95. All other Adventures are $22.95 except Savage Island where both parts are 
sold as a unit for $28.95. All Adventures are available on either disk or cassette. 
Please specify which is wanted. 

Master Charge, Visa, money order or any good payment. Add $2.98 shipping 
and handling any size order continental USA. 

MORE AND BETTER SOFTWARE MAKES YOUR INVESTMENT A VALUE THAT 

GROWS AND GROWS. 

Would yon like a FREE copy of the A ACE BULLETIN? The current issue is 
a 20 page newspaper, tabloid size, just for the 99/4(A) computer. Call or 
write for yours today. 



nchantments by 



cott Adams. 



ACE Computer 


7 W. Airline Hwy. 
Corner of Hwys. 57 & 63 
Waterloo, Iowa 50701 
Phone: 319/236-3861 



























Gameware 


l our program antroos for 
the hungry game player. 

• Tox-Thcllo 

By /. Crowfotd Cook II 

• Space Patrol 

By Dean Cleveland 

• San Francisco Tourist 
By Regena 

• Force I 

By IV. K, Ba/ihrop 


39 Spritcr 

By Fernando Caracena / Experience 
the tun of computer animation. 

40 Chuck-A-Luck: Part 2 

By Samuel D. PUkus I T op-down design 
simplifies the programming of games. 

46 Computer Chess Corner 

By /erry Wolfe / Bending the rules 
for more fun and challenge. I” “ 


34 Designer’s Spotlight 
50 Adventure Registry 
50 Arcade Arbiter’s Review 


HIS ISSUE’S COVER 
■der Amir’s cover painting <lej 
.... forging of an ideal partnership 
decision making-the merging of mai 
iflnitoly creative mind with 
..)nal computer's prodigious i 
power arid emotional detachi 
magazine is recursively posi 
both sides of the decision coi 

graphically portray the cyclic nature 
. the decision process itself 
ocislons begetting still oth 
loices within the over-changing spec- 
ni of possibility. 


Publl*hor /Editor 

Gary M. Kaplan 


Tcchmc.nl Editors 
William K. Bnlilirop 
David 0. Bradur 
Jolm Clulow 
Mlko Kovoclch 
G, R. Mlchnolii 
Pntricln Swift 


Program Editor 
Choryl Wbiialnw 


Offlco Mimaoar 
Put Kaplan 

Circulation & Fulllllmont 
Rod Haylo 
Beniamin Koplon 
Janol Lovelace 
Coloon Poplow 
Advar tiling 
Patnna Rotanoproux 
Tel. 503-485-8796 


Contributing Editor* 
F.T. Borkoy 
Norma Clulow 
Henry Gorman, J». 
Rogor Klrchne* 

Ira McComlc 
Mark Moieloy 
Jiimet Mollor 
Samuel Pincus 
Regena 

Gaorge Struble 
Oonms Thurlow 
Jony Wolfe 


Production Manager 
Norman Winnoy. Jr. 
Production & Design 
Greg Davis 
June Gabor 
Corby Poticha 
Alice Sundttrom 


9 Rule of 78 , . 

By Harley M. Templeton / Calculating that mysterious loan pnyolt 
amount is now possible with this handy mclhod. 


13 Tl*s New Mini Memory Module: There’s More There Than 
Meets the Eye 

Bv Ira McComlc / An imporiani new product that tr an storms y°ur 
T1-99/4A console into an “unforgettable” development fool. 

16 Starting from Square One: 

How to Buy a Computer 

By Samuel Jenkins / That liisl big decision is made Infinitely easier 
with this praciical advice. 

25 Super Language: . „ , ^ 

A Screen Printing Utility / Part I: Design Considerations 

By Patricia Swllt / Harness the power ot Assembly Language lor 
hardcopy of that sensational graphic screen. 

28 Overland Flow 

By Flavian SlGtMW I A "civil" approach lo using your personal 
computer in the analysis and design process. 

32 Getting Down lo Business: 

Random Access When Random Does Not Mean By (.nance 
By George Sit able / Gening the most out of you i disk system requires 
a BASIC understanding, 


Programming Conventions 


Piogrum ns lint oil will complutoly 
nvailablo moinoiv "< TI-09/4A 
ennnot bo RUN with «»lak conlic 
Innd possibly R5237 Intorlucu) lin 
on. H musi bo SAVEd and P 
Irom cnssollo. 


■ End ol Program or Artlcln 
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58 Avoiding Turtle Traps: 

Writing Better LOGO 

By Henry Gorman, Jr. / A little easily- 
learned elegance goes a long way. 

60 Problem Solving With LOGO 

By Roger Kirchner / Pig Latin and mathe¬ 
matical piiulcs, in a versatile learning 
environment. 


63 Tl LOGO With A Little T.L.C. 

By James H, Muller I The LOGO philosophy in action. 


PAGES FROM 


ION 




68 Notes on a Computer Score, Part 2: 

I he T1-99/4 Assists Gifted Children in the Learning Process 
By Norma C/ulow / See what happens when raw creativity is furnished 
the ultimate mind-tool. 

71 Name That Bone 

By Rth/dfia I A If ASIC skeleton tor any memory drill needing a 
graphic touch. 

73 Professor Moll's Pocket Programs: 

Pocket Typing Tutor 

By S. T. Noll I How can so small a teacher help so much? 

75 I he Scott, Foresman School Management Applications 
Development Process 

By Tom Hansen / "Letting the chips fall where they may" is no way to 
develop Command Modules. 

OnScreen 81 Bradcr’sTIps 

Letters to the Editor 84 3rd4\irty News 

99’cr Road Map 86 Dealer Directory 

Update on Rogona 88 99’er Bookstore 

94 Index to Advertisers 


99’ER VERSION 


BM 


volumu no, 
Imuu no. — 
vnr Dion — 


1 = original program 

2 j 

of update 


no. 
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Tl Extuiuled BASIC - 

Expansion Memory Retiuirud- 


Page 39 
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99’or Magazine is pub 11st ion Bimonthly by 
Emerald Valley PublishingCo„ P.O.Box 5537. 
Eugene. OR 97405. The editorial office Is lo¬ 
cated at 2715 Terraco View Drive, Eugene. 
OR 97405 (Tel. 503*485-0/90). Subscription 
rates In U.S, ana its possessions ore *18 for 
one year, *32 'or two years, ami *45 for three 
years, in Canada and Mexico *22 for ono yoor, 
*42 for two years, *60 'or throu yean. Other 
foreign countries $ 2 H lor ono year surface, 
*4 3 for ono year alt del Ivory. Single copy price 
in U.S. and its possessions Is *3.50, and 04.00 
In Canada and Mexico, foreign subscription 
payment should be In United Slates fund* 
drawn on a U.S. bank. Application to mall at 
controlled circulation postage ralos It ponding 
al Eugene, OR 97401. POSTMAST E Ki Send 
address changes to 99'er Magazino. P.O. Box 
5537, I ufleno, on 97405. Subscribers should 
send ah correspondence about subscriptions 
to above address. 

Address «n editorial correspondence la the 
Editor at 99’er Magazino, 2715 Terraco View 
Drive. Lugano, OH 97405. Unacceptable 
manuscripts will bo returned If accompanlod 
by sufficient first class postage and self- 
addressed envoiooo. Not responsible tor lost 
manuscripts, photos, or program modi*. 
Opinions expressed by Ihe authors are nut 
necessarily those of 99’nr Magazine. All mall 
directed to tho -Lotion to the I dllor" column 
will be treated as unconditionallv aulgnocl lor 
publication, copyright purposes, and use Ip 
any other publication or brochure, and are 
sub)nri lo »9’0r Magazine’s unrestrlclod right 
to edit and comment, 99’or Magazine assumes 
no liability tor errors In artlcloi or advertise- 
t mnls. Mention of products by trade unmo In 
editorial material or advert liemants contained 
herein In no way constitutes endorsement of 
Ihe product or product s by 90'or Magazino or 
Use publisher unless oapllcltly slated. 

Loch separata contribution to this Issue and 
the issue as a collective work Copyright© 1982 
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D ecisions, decisions. . . Life in the 
last two decades of the twenti¬ 
eth century seems destined to be 
alternately plagued and blessed by an 
ever-increasing number of important 
decisions—questions that need an¬ 
swering, options that need exploring, 
and choices that need choosing. It sure 
won’t be an easy time for the human 
brain: Neurons and synapses will receive 
quite a workout under this flood of yes 
and no responses that we are required to 
make. Wouldn’t it be great if we had a 
partner to help us perform some of the 
operations in information processing 
that our brains don’t particularly do 
well-things like keeping track of the 
dozens of interrelated variables often 
necessary in evaluating many parallel 
options, or performing many thousands 
or millions of repetitive error-free 
calculations in “real time” minutes or 
hours, instead of taking years and 
decades of human labor. 

Well, as many of you have known for 
quite some time, this ideal partner does 
indeed exist. And as the issue’s cover art 
reveals, our helpful partner is none 
other than a personal computer. 

What better example is there to illus¬ 
trate the types of decisions we all seem 
to be faced with than an example 
involving money. If there is an area of 
human thought that is responsible for 
generating more decisions than the 
making or saving of money does, I’d be 
very surprised. In our leadoff article, 
The Rule of 78, you’ll learn how to let 
the computer calculate loan payoff 
amounts so that you can decide the 
most prudent course of action in 
your financial affairs. 

And just so you don’t think that help 
in decision-making is confined to money 
matters only, Overland Flow will dem¬ 
onstrate how the computer’s powers of 
calculation and its ability to represent 
information graphically is extremely 
useful in the design process as well. 
These two examples should provide 
plenty of ideas for applying the versatile 
talents of your dependable “calcu¬ 
lating” partner. 

Some of our readers, of course, can¬ 
not benefit from the help a personal 
computer provides because they haven’t 
as yet decided (there are those ubiqui¬ 
tous “decisions” again .. .) which com¬ 
puter to buy, or where to buy it. If 
that’s the situation you’re in, or if 
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you’re trying to influence someone 
else’s purchase decision, be "sure to read 
How to Buy a Personal Computer, our 
“Square One” feature in this issue. 

Those of you who already have a 
computer require information on which 
to base your purchase decisions for 
other add-on products. In this issue 
we take an in-depth look at a significant 
new product (that will be available this 
spring) in our “eye-opening” article, 
Tl's New Mini Memory Module. 

With all the great graphic screens 
you’ll soon be creating or seeing in 
games, LOGO procedures, or CAI 
applications, you’ll undoubtedly appre¬ 
ciate having a “hard copy” of what 
appears on screen. You can now learn 
how to implement A Screen Printing 
Utility (otherwise known as a “screen 
dump”) in our regular “Super Lan¬ 
guage” assembler column. 

But whether you are running pro¬ 
grams in Assembly Language, Tl BASIC, 
or Extended BASIC, files play an 
important part in many applications. 
And it’s really random-access files that 
bring out the true power of a computer. 
Learn how to use them with your disk 
system in this issue’s Getting Down to 
Business feature. For those of you in 
need of how-to information for using 
cassette tape files, watch forthcoming 
issues for a new tutorial series. 

Our Pages From OnLoCAItion this 
time contain an interesting mix of 
material: First, for those of you who 
want to take advantage of computer- 
assisted instruction (CAI) but don’t 
have the time to type in long programs, 
our new column of “pocket programs” 
should be just the thing. We think you’ll 
heartily agree that Pocket Typing Tutor 
is quite a useful and sophisticated pro¬ 
gram for its tiny size. 

On the other extreme, for those of 
you with the time, patience, and accu¬ 
racy to type in a lengthy program, 
Name That Bone offers an excellent 
graphic example of colorful memory- 
drill programming techniques that can be 
adapted to most subjects. 

But programs aren’t the only things 
you’ll find on these Pages. . . We return 
on location to Ohio once again for Part 
2 of Notes on a Computer Score where 
you’ll see how a class of gifted children 
reacted to having a computer available 
for programming their own music. And 
for all the schools out there who are 
looking for good management software, 
The Scott, Foresman School Manage¬ 
ment Applications Development Process 
should be illuminating. Any third-party 


By Gary M. Kaplan 

Editor & Publisher 

software developer interested in using 
the medium of Command Modules 
would also do well to read this article. 

LOGO Times, our new magazine- 
within-a magazine launched last issue, is 
back again with a wealth of information 
and ideas to get you started in this 
exciting learning environment. Avoiding 
Turtle Traps offers some timely advice 
on writing better LOGO procedures. 
Then you can find out what Pig Latin 
and logical puzzles have in common 
when you explore Problem Solving with 
LOGO. Incidentally, this article sets up 
the framework for next issue’s fantastic 
Tower of Hanoi game. And if you’ve 
ever asked yourself how hard it is to get 
started setting up the computer as a 
LOGO system, and learning enough to 
help get a group of children started, our 
final article entitled 77 LOGO with a 
Little T.L.C. should be reassuring and 
help you decide to take the plunge . . . 

This particular issue’s big news is the 
brand new magazine-within-a-magazine 
that we announced last time. Computer 
Gaming has been officially born. Keep 
in mind that it’s just an infant: we need 
plenty of material from readers to 
nurture it and help it grow to maturity. 
Though we have quite a journey ahead 
of us before Computer Gaming becomes 
the type of magazine I invision it even¬ 
tually becoming, I think you’ll agree 
that we’re off to a good start in this 
premier issue. 

First, there’s the Designer’s Spotlight 
interview with the designer and pro¬ 
grammer of the super-fast Tl arcade 
game, Tombstone City: 21st Century. 
Then in Part 2 of Chuck-A-Luck you’ll 
learn how to use “top-down design” in 
actually writing a game program. For 
those of you who would like to dress up 
your games with some exciting anima¬ 
tion, Spriter is a ready-to-use utility for 
just this purpose. And if you enjoy a 
good game of chess and are ready for 
some interesting variations, be sure to 
check out Computer Chess Corner. 

No issue of Computer Gaming would 
be complete without some game reviews. 
We have them for you in our regular 
departments Adventure Registry and 
Arcade Arbiter Reviews. But lest you go 
hungry when late one night or perhaps 
one rainy Sunday afternoon you sud¬ 
denly have a mad craving to play a new 
game, turn to Gameware Buffet for a 
selection of both BASIC and Extended 
BASIC fare—a virtual smorgasbord of 
fun and entertainment. 

Until next issue—have fun reading, 
learning and RUNing, 
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Dear Sir: 

l sure was glad to pick-up one of your 
magazines. This is just what I needed. I 
bought my TI-99/4A in November and am 
struggling to understand the basics about 
"BASIC!" Your magazine is a help as well 
as a great source for software games, books, 
and hardware. For me, the super novice, this 
information is invaluable! Keep up the good 
work I 

Again thanks for the great articles (even 
the one's that hopefully I will be able to 
understand a couple of year's from now), 
the game programs for me to study and 
learn from, and for the software advertise¬ 
ments for us "99'ers "! 

David Hurd 
Lubbock, TX 

Thanks for your comments > David. 
Watch for a lot more beginner-oriented arti¬ 
cles in each issue so that you won't have to 
wait that "couple of years. 


// 


Dear Sir: 

The article How To Write A Basic Pro¬ 
gram That Writes Basic Programs by John 
Clulow ( 99'er Vol. 1, No. 3; pg. 20), was 
most enlightening. I look forward to further 
articles in the series. 

Three small "bugs" appear to have crept 
into the program "Condensed Record Struc¬ 
ture" (Page 79). Lines 240, 250 and 380 
should perhaps read: 

240 LINENUM = BYTE1 *256+BYTE2 

250 IF LINENUM“65535 THEN 430 

380 COL=COL+10 : : J=0 

Thank you for such a stimulating and in¬ 
formative magazine. I hope you will be able 
to conclude your first year with the an¬ 
nouncement that 99'er is to become a 
monthly publication! 

Bernie Eisner 
Mount Lawley, Western Australia 

Thank you Bernie for spotting this. 
Hope to see some of you 99'ers from "down 
under" make it to the 99'er Tl-Fest where 
we are hoping to make that announcement. 

Dear Sir: 

In regards to your excellent article 
The Secret of Personal Record Keeping 
(Vol. 1 No. 4], you stated "Warning: If you 
write a program that continually loops to a 
CALL A statement, CLEAR cannot be used 
to break the program." 

I have discovered that by using the 
FCTN 4 (CLEAR) and FCTN 5 (BEGIN) 
simultaneously , on the TI-99/4A, it will 
break into this loop. I hope you will pass 
this information on to your readers. Keep 
up the good work. 

Jim Sheridan 
Bolingbrook, IL 

Dear Sir: 

I believe it is important to caution new 
disk users not to place disks atop the drive. 
It's a natural shelf, but I know many who 
have lost not only their own programs that 
way, but purchased software as well. Disks 
must be handled carefully—they're only just 
barely non-volatile! 

My 35 track drive yields a problem with 
the two Editor/Assembler disks, as they are 
40 tracks and full. Thus, it is necessary to 
transfer to 3 disks, using a 40 track drive to 
read the original. I find Verbatim disks work 
perfectly. I tried Memorex, and the box I 
got was a disaster—seeingly incompatible. 

R. M. Bies 
Pittsburgh, PA 


Dear Sir: 

When my new Extended BASIC and 
Memory Expansion arrived, I anticipated 
keying in John Clulow's excellent adapta¬ 
tion of Charles Ehninger's idea of a "general 
purpose" load program (99'er, Vol. 1, No. 
3,pg. 91). 

Actually, since there are many places 
where I could go wrong, I wasn't too sur¬ 
prised when it didn't work the first time 
out. But I got somewhat annoyed when, 
several attempts later, I still could not get 
the program to work, even though I had 
been following Mr. Clulow's instructions 
religiously! 

In trying to put my somewhat limited 
understanding of the 99/4 to use (a deficit 
which 99'er has been instrumental in re¬ 
ducing), I at first guessed that perhaps the 
differences between the 99/4 and 4A were 
responsible (I have the 4A), but I discarded 
this idea when it became clear that the pro¬ 
gram works by placing values into the Mem¬ 
ory Expansion unit, which uses a different 
form of memory than the console, and there¬ 
fore the console model should make no dif¬ 
ference. 

I finally nailed the culprit in this tale 
when I more carefully read the small insert 
which comes with the newly released ver¬ 
sion of Extended BASIC. On page 11 of this 
booklet, and easily overlooked, is a note to 
the effect that there are now 24,488 
"BYTES OF PROGRAM SPACE FREE" in 
the Memory Expansion, while the manual 
for this peripheral states that you "always" 
have "24,512 bytes of program space avail¬ 
able." (Wrong, peripheral-box breath!) 

Apparently, when a Memory Expansion 
is attached. Extended BASIC loads some of 
its nifty subroutines into it. The new ver¬ 
sion evidently uses somewhat more memory 
than the old. At this point it was clear that 
line 41 of the program (A =-991) contained 
the wrong memory address at which to load 
the program name you wish to run. Further, 
since 24,512—24,488 = 24, there are 24 less 
bytes with the new version, in effect push¬ 
ing memory locations off by 24. Since the 
new address contains four digits instead of 
three, adding one more byte gives 991 +24 
+ 1 = 1016. The solution to the problem 
then becomes: 

41 A = —1016 

When line 41 is changed as above, the 
program works perfectly, as long as the rest 
of the instructions are foflowed exactly; 
99'er readers who have received, or are 
planning to obtain, the new version of 
Extended BASIC will need to make the 
above change to run the "General Purpose 
Program Loader." 

David Wakely 
Oak Park, IL 

Thank you , David. We should also note 
that A. Kludge's solution (Vol. 7, No. 4) 
works with either version. 

Dear Sir: 

In the July/August issue of the 99'er 
Magazine Mr. Charles Ehninger expressed his 
frustration over the inabliity of Extended 
BASIC to allow the creation of a "General 
Purpose Program Loader." In an editorial 
comment, you "challenged" the readers to 
make Mr. Ehninger's idea a reality. The next 
two issues of 99'er carried several reader's 
solutions to that challenge. However, each 
required that a 32K memory expansion unit 
be attached in order for their programs to 
function. 

Now, I am a "poor" man who cannot 
yet afford the purchase price of a 32K 
memory expansion unit. And, because ne¬ 
cessity is the mother of invention, I have 
developed, with the help of John Clulow's 
article How To Write A Basic Program That 
Writes BASIC Programs: Part 2 (Vol. 1,No. 


editor 


4), a POOR MAN'S PROGRAM LOADER 
which works in Extended BASIC without 
the need for the memory expansion. There 
is, however, one drawback to my POOR 
MAN'S LOADER: Unlike the "rich" man's 
version, more than one step is involved in 
implementing it. 

The attached listing should be SAVEd 
and then RUN on each and every diskette 
containing programs capable of being run in 
Extended BASIC. I have given this program 
the file name LOADER. (If you wish to give 
it another name, you will have to make the 
appropriate change in Line 270.) LOADER 
should also be RUN whenever programs 
(not data files) are added to, or deleted 
from, a diskette. Doing so will cause 
LOADER to read the diskette's catalog and 
create, in a MERGE format file, a separate 
program that displays the names of all pro¬ 
grams on the diskette, except LOADER, 
and will automatically RUN one at the 
touch of a button. 

I have given this second program the file 
name CAT—short for catalog. (If you wish 
to give it another name, you will have to 
make the appropriate change in Line 290.) 
To enter CAT into your computer, simply 
type MERGE DSK1.CAT and then, when 
the cursor returns, RUN. (Extended BASIC 
does not respond to the singly-typed com¬ 
mand MERGE DSK1.CAT : : RUN) The 
screen will clear, the name of the diskette 
will be printed, and a menu will be displayed 
showing the program contents of the disk¬ 
ette. In front of each program name will be 
a letter of the alphabet. Pressing one of 
them will automatically RUN the program 
listed next to it. 

When MERGEing the CAT program, it 
is not necessary to erase an existing program 
already in memory unless it is extremely 
large or uses the array name(s) K@ and /or 
S@. The line numbering of CAT starts with 
1 and increases in increments of one. Hence, 
upon MERGEing, CAT will either load in 
front of, or over-write, as necessary, any 
program lines already in memory. 

Four final points: 

1. Always use Disk Drive One (DSK1) 
when executing either LOADER or CAT. 
This is because LOADER will always store 
the CAT file to Disk Drive One and CAT 
will always "open" Disk Drive One in order 
to RUN the selected program. 

2. With no memory expansion unit at¬ 
tached, CAT will not be able to RUN any 
program which is so large that it requires a 
CALL FILES(I) command to be issued un¬ 
less CALL FILES(I) was executed prior to 
MERGEing CAT. 

3. Once created, CAT is totally independ¬ 
ent of LOADER and may be MERGEd and 
RUN at any time. The purpose of LOADER 
is to update CAT whenever changes are 
made in the program content of the diskette. 

4. Apparently, a typographical error was 
made in Line 21 of the original Ehninger 
program; and this error was carried through 
on the subsequent modifications done by 
others. After the THEN statement, the line 
number should be 17—not 19. The purpose 
of Lines 17 and 18 are to count the number 
of records read from the diskette, to a max¬ 
imum of 127, to insure that the program 
never tries to read past the end of the files. 
Thus, the counting variable I must be incre¬ 
mented whenever a record is read, even if 
"discarded" by Line 21. 

In closing, I would like to echo the 
praises for the 99'er that have appeared in 
the Letters section to date. Without a doubt, 
it is the finest computer magazine I have 
seen. Your articles and features are well 
written, extremely clear, and cover a wide 

Continued on p. 27 
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HOW TO READ THIS MAGAZINE 

This road map is a reader aid. Ii suggests alternate 
pathways through the magazine’s contents that are 


Traveler's Guide to Sights & Sounds 


Along the Journey to Understanding 


appropriate for different groups of readers. Since the 
articles cover a wide range of interest and arc aimed 
at readers with alllcvels of experience-from beginners 
wanting to learn more before purchasing a microcom¬ 
puter, all the way on up to professional programmers 
-additional reference information to help bridge the 
knowledge gap was also ptuced on the map. 

Firft, there are the annotations that reference re- 


LEGEND - Suggested Pathway for: 

- | A Newcomers to personal computing who don't as vet 

have their own microcomputer. 

gm B TI -99/4 ond TI-99/4A mere who are beginners 
to microcomputing. 

.g ) o More QMperfenced users & programmers who are new 
to this mugozine 

m A program listing and its documentation. 

tXl A, ‘ iirtlcla meant tor reading._ ■ 


latcd articles in back issues. (New readers should ref 
to page 93 for order and availability informal ion.) 

Second, is the central glossary that further explflli 
certain terms used in the articles. 


Finally, the roud map contains symbols which indi¬ 
cate if an article is simply meant lobe read alone, oi 
ir. primarily the documention for the accompanying 
program listing (the sequentially numbered lines ol in¬ 
structions that are meant to be typed, us shown, into 
the computer’s memory, saved on cassette tape Ot 
disk, and then actually run-versatile software Ihul 
transforms the computer Into u video game, an in¬ 
structor in education, a business or scientific tool, or 
even a personal manager). The appearance of 1)0ill Of 
thru- ty mb oh- indicates, us you’d expect, that the 
article is complete in itself, but also has an exumpie 
appended (for those inclined to run the 


ON SCREEN 


Assembly Language- The symbolic, oas- 
iar-to-ramcmb«r form ol a computer's 
machine language (the binary Is ana Os 
lh.it Ihe compute can execute). After 
conversion to machine language thy an 
assembler), programs typically run 
much faster and taka loss memory than 
OASlC language programs. 

bit A binary digit (either I or 0 ) usual¬ 
ly grouped In larger units such os the 
byte (8 bits) used to ropresonl a charac¬ 
ter or numb or. The amount of memory 
your computer has Is measured »n byres 
(e.g., 1 GK bytes* 10,000 bytes), 
floppy dl»*~A mass-storago device us¬ 
ing a flexible mylar disk to record Infor¬ 
mation. it is a more sophisticated alter¬ 
native (quick fandom accoss) to cossotte 
k upo storage (sequential access). > 


program 
toft ware). 

Please keep in mind that Ihe pathways are Jus 
mux? it to ns. Readers should explore the entire con 
tents of the magazine in whatever order 1 hey fee 
comfortable. If an article scums too JJfficuU a 
first put il away for re-reading at a later date wliei 
your knowledge and level of understanding iscertali 

to be greater. Welcome Aboard 

Your Journey is Under Way ... 
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Part 1i 
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Computer 


Commomi Module-A piug-ln piastio 
cartridge from Tevas Instruments with 
memory chips that contain a computor 
program (software). 

RAM -Random-Access Memory found 
inside your computer (or Expansion 
Memory peripheral) that you can put a 
program or data into (wrllo) and get II 
out 'rom (read). 

ROM -Read-Only Memory found In- 
skfo your computer. Its peripherals, 
and Command Modules. Unlike RAM, 
It can only bo read from,and not writ- 
ton to. GROM (Graphics ROM) It »po- 
cial Tl memory that contain programs 
written In Graphic Programming Lan- 
yuage (GPL) used Inside tho computer 
. and Command Modules. / 
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hy Mr. Templeton, you can’t 
figure that!” said the lady at 
the finance company. I had 
merely asked her the formula for com¬ 
puting the payoff amount on the install¬ 
ment contract on my 1978 Datsun. 

This emphatic ‘‘can’t do” send me 
racing off to the library in my soon-to- 
be-liberated Datsun. And it was there 
that I discovered the existence of the 
‘‘Rule of 78.” So armed with this knowl¬ 
edge, I decided to write a program that 
applied the "Rule” to installment con¬ 
tracts and let my T1-99/4 do the figur¬ 
ing for me. 

From the name of this article you 
might have expected some sort of game, 
but the Rule of 78 is no game. It deter¬ 
mines the amount of money required to 
pay off the contract at any given time, 
or the amount to be re-financed when 
you trade in before making all the pay¬ 
ments. Should you be so unfortunate 
and have to default, the Rule of 78 de¬ 
termines the balance that becomes due 
and payable—the amount the finance 
company would be entitled to recover 
by repossessing the car. This Rule also is 
the method recognized by the Internal 
Revenue Service for computing the por¬ 
tion of the finance charge deductible 
each year during the life of the contract. 

The Rule of 78 defines the fraction 
of the total finance charge that is on the 
unused portion. The numerator of the 
fraction is the sum of the numbers of 
the remaining payments; the denomina¬ 
tor is the sum of the numbers of all 
payments. The number of the first pay¬ 
ment is equal to the number of payments 
of the contract-e.g., 48 payments for a 
four-year contract. The number of each 
succeeding payment is one less; the last 
payment is number 1. At the time the 
Rule got its name, 12-payment contracts 
were the usual type. The sum of 12, 11, 

. . . , and 1 is 78, the denominator of 
the fraction. A more appropriate name 
in our day would be rule of 1176, which 
is the sum of 48 through 1. 

Many installment contracts aliow an 
‘‘acquisition charge” to be deducted 
from the finance charge before multiply¬ 
ing it by the fraction. This is almost a 
prepayment penalty, but not quite—be¬ 
cause you usually pay only a portion of 
the acquisition charge. When applicable, 
the acquisition charge affects the payoff 
amount of the contract. 

The Rule of 78 is also known as the 
‘‘Sum of the Monthly Balances Method” 
and the ‘‘Sum of the Months Digits 
Method.” According to the Consumer 
and Commercial Credit Installment 
Sales, a subscription service published 
by Prentice-Hall, Inc., it is widely used in 
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installment contracts. From these vol¬ 
umes containing Federal and state law 
on the subject, I discovered that the Rule 
is required by law in some states and al¬ 
lowed by laws of all states. It applies to 
installment contracts on automobiles, 
furniture, and appliances, and to some 
types of loans. Internal Revenue Service 
Publication 545, Interest Expense, ex¬ 
plains the Rule and its application to 
income tax deductions. 


M 

The Rule of 78 
is no game. 

It determines the 
amount of money 
required to pay 
off the contract at 
any given time ... 
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Running The Program 

The program is shown in Listing 1. It 
is written in Tl BASIC, but will also run 
in Tl Extended BASIC. Copy the pro¬ 
gram into your computer and enter the 
RUN command. 

Consult a copy of the contract. First, 
be sure it mentions the Rule of 78 or 
one of its aliases in the section on pre¬ 
payment. Then locate the amounts re¬ 
quested in the initial display. All of the 
amounts are usually typed in except the 
acquisition charge; it is printed in the 
contract. The display is as follows: 

INSTALLMENT PAYMENTS 
AMOUNT FINANCED: $ 

FINANCE CHARGE: $ 
ACQUISITION CHARGE: S 
AMOUNT OF PAYMENT: S 
NUMBER OF PAYMENTS: 

FIRST PAYMENT DATE: 


The prompts of the display arc typi¬ 
cal of the names used in contracts. The 
amount financed is the sum of the price 
of the merchandise, sales taxes, insur¬ 
ance, etc., less the down payment. The 
finance charge is the amount added to 
the amount financed to compute the to¬ 
tal of payments. The acquisition charge 
is printed in the section on prepayment. 
It is $25 in many contracts. The amount 
of payment is the easiest figure to come 
up with. It is the amount you pay each 
month. The number of payments is typ¬ 
ically 12 on appliances and 48 on new 
cars. Enter the date of the first payment 
expressed as three numbers separated by 
slashes. The first number represents the 
month, 1 through 12. The second is the 
day of the month, 1 through 31. The 
last number is the year, represented by 
the last two digits. For example, if the 
first payment were due December 23, 
1980, you would enter 12/23/80. 

After you enter the figures, the pro¬ 
gram lists the options as follows: 

CHOOSE ONE 

1. CONTRACT SCHEDULE 

2. CONTRACT STATUS 

3. TAX DEDUCTION 

4. NEW CONTRACT 

ENTER NUMBER: 

The contract schedule option provides 
the date, total paid, balance, prepay 
amount, and amount saved by prepay¬ 
ing for the first payment. By pressing 
ENTER you request the next payment. 
By repeatedly pressing ENTER you can 
display these five items for each pay¬ 
ment of the contract. On the display for 
December of each year the program also 
displays the tax deduction for the year. 

When you specify the contract status 
option, the program requests a date. 
The program then displays the status 
of the contract on that date. If the date 
is during the period of the contract, the 
status display includes the date, total 
paid, balance, prepay amount, amount 
saved by prepay, and the tax deduction 
for the year if the contract is prepaid on 
that date. The status figures, of course, 
apply only if all payments have been 
made up to the requested date. 
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The tax deduction option shows you 
the allowable income tax deduction for 
each year of the contract. This is the 
same information provided in the con¬ 
tract schedule displays; by giving you 
only these figures, this option is much 
quicker. In many cases, prepayment is 
not possible, but deducting the proper 
portion of the finance charge is impor¬ 
tant. 

The new contract option returns to 
the beginning of the program and re¬ 
quests the inputs previously described. 
If you were really into installment con¬ 
tracts, you could compute the figures 
for the contract for the car, then for the 
TV, etc. Option 4 would enable you to 
enter figures for each additional con¬ 
tract. 

If you select option 1, 2, or 3, the 
program lists the values you entered at 
the top of the screen, as follows: 

AMOUNT FINANCED: $2,545.73 
FINANCE CHARGE: $ 781.03 

ACQUISITION CHARGED 25.00 
AMOUNT OF PAYMENT: S 92.41 
NUMBER OF PAYMENT: 36 

FIRST PAYMENT: 12/23/80 

Below this display, the specific display 
for the selected option appears. For the 
contract schedule option, the following 
display is repeated for each payment: 

CONTRACT SCHEDULE 

AFTER PAYMENT ON 12/23/80 

TOTAL PAID $ 92.41 

BALANCE S 3,234.35 

PREPAY AMOUNT $ 2,558.92 

SAVE BY PREPAY $ 675.43 

DEDUCTION FOR 1980 $42.22 


For the contract status option, the initial 
display requests the date, as follows: 

CONTRACT STATUS 
ENTER DATE: 

Enter a date in the format previously 
described. If you enter a date before the 
month of the first payment, the follow¬ 
ing is displayed: 

STATUS ON 1 1/30/80 
TOO EARLY 

On the other hand, if you enter a date 
later than the last day of the month in 
which you will make the last payment, 
the following is displayed: 

STATUS ON 12/1/83 
PAID UP 

When you enter a date during the period 
of the contract, the following is dis¬ 
played: 

STATUS ON 12/31/81: 

TOTAL PAID $ 1,201.33 

BALANCE $ 2,125.43 

PREPAY AMOUNT $ 1,838.23 

SAVE BY PREPAY $ 287.20 

DEDUCTIBLE IN 8 1 S 45 1.6 1 
IF PAID OFF ON 12/31/81 


For the tax deduction option, the dis¬ 
play is as follows: 


IF YOU PAY ALL PAYMENTS 
AS SCHEDULED, YOU MAY 
DEDUCT FINANCE CHARGE 


AS FOLLOWS: 

YEAR 

1980 

1981 

1982 

1983 


AMOUNT 
$ 42.22 

$ 415.14 

$ ’ 246.27 

$ 77.40 


At the bottom of each screen, the pro¬ 
gram displays the following message: 

PRESS ENTER TO CONTINUE 

OR 9 TO QUIT 

For the contract schedule option, 
you get the figures for the next payment 
when you press ENTER. When all pay¬ 
ments have been displayed, pressing 
ENTER displays the list of options pre¬ 
viously described. For options 2 and 3, 
which have one screen each, pressing 
ENTER displays the option list. 

The accuracy of the figures depends 
on the accuracy of the computer. Texas 
Instruments claims ten digits of accura¬ 
cy for the TI-99/4. In the case of the 
contract on my 1978 Datsun, the fi¬ 
nance company’s figures were not exact¬ 
ly the same as mine. The differences 
were a penny or two, most likely due to 
differences in computer accuracy. Of 
course, I paid the amount their com¬ 
puter wanted. 

Changing the Program 

If you have a printer, you will want 
to change the program to print the data 
displayed on the screen. You will prob¬ 
ably change the format. The contract 
schedule can be printed in tabular form, 
one line per payment, on an 80-column 
printer. 

You may not want all the options. 
The program has a subroutine for each 
option; you can leave one or two out. 
The contract schedule subroutine begins 
on line 640, and ends on line 1500. The 
contract status option begins on line 
1500. The contract status option begins 
on line 1 520 and continues through line 
2240. The tax deduction subroutine oc¬ 
cupies lines 2260 through 2610. Each 
subroutine is independent of the other 
two; however, the driver, lines 100 
through 620, and the miscellaneous sub¬ 
routines from line 2630 to the end of 
the program, are required for all subrou¬ 
tines. 

Running the Program 
in Tl Extended BASIC 

You can run the program in Ex¬ 
tended BASIC as it is. But you can 
streamline it, exploiting some of the fea¬ 
tures of the more powerful language. 
The power of the DISPLAY statement 
of Extended BASIC is particularly valu¬ 
able in this program. 


Line 130 is a DEF statement that de¬ 
fines a rounding function. A format de¬ 
fined by an IMAGE statement automat¬ 
ically rounds fractions, and this func¬ 
tion is used to align decimal points in the 
displays. The function is not needed if 
you use a specified format. 

The subroutine beginning at line 
2840 displays a string at a defined point 
on the screen. When you use a DISPLAY 
statement with the AT option this sub¬ 
routine is not required. Similarly, the 
subroutine at line 2900 adds zeros to 
the right of the decimal point, when re¬ 
quired. It also inserts a comma between 
the hundreds and thousands digit of 
numbers greater than 999.99. A defined 
format adds least significant zeros but 
does not insert the comma. If you want 
to use a format and give up the comma, 
omit this subroutine. 

To incorporate these changes, modi¬ 
fy the program shown in Listing 1 by 
performing the following steps: 

1. Omit line 1 30 and modify line 140 as 
follows: 

140 IMAGE” #####.##” 

2. Omit lines 450 and 460; modify line 
470 as follows: 

470 PRINT USING 

"AMOUNT FINANCED : 

$ ##### . ##" : UB 

3. Omit lines 480 and 490; modify line 
500 as follows: 

500 PRINT USING 

"FINANCE CHARGE: 

$ #####. ##”:FC 

4. Omit lines 510 and 520; modify line 
530 as follows: 

530 PRINT USING 

"ACQUISITION CHARGE: 
$####.##”: AC 

5. Omit lines 540 and 550; modify line 
560 as follows: 

560 PRINT USING "AMOUNT OF 
PAYMENT: $####.##": 
PMNT 

6. Omit line 590 and modify line 600 as 
follows: 

600 PRINT USING "FIRST PAY 
MENT: ##/##/##":MO, 
DA, YR 

7. Omit lines 770, 790, and 800; modi¬ 
fy line 810 as follows: 

810 DISPLAY AT(14,17):USING 
" ##/##/$$":CMO,DA, 
CYR 

8. Omit lines 840-870; modify line 890 
as follows: 

890 DISPLAY AT( 15,17):USING 
140:TOTPD 

9. Omit lines 910-940; modify line 960 
as follows: 

960 DISPLAY AT(16, 17):USING 
140: BAL 
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10. Omit lines 1040-1070; modify line 
1090 as follows: 

1090 DISPLAY AT(17, 17): USING 
140: PREPAY 

11. Omit lines 1100-1130; modify line 
1150 as follows: 

1150 DISPLAY AT(18, 17): USING 
140: SAV 

12. Omit lines 1240-1270 and 1290; 
modify line 1300 as follows: 

1300 DISPLAY AT(20, 1): USING 
"DEDUCTION FOR 19## 
$####.##": CYR.ADED 

13. Omit lines 1390-1420 and 1440; 
modify line 1450 as follows: 

1450 DISPLAY AT(20, 1): USING 
"DEDUCTION FOR 19## 
$####. ##"; CYR.ADED 

14. Omit lines 1790 and 1800; modify 
line 1810 as follows: 

1810 PRINT USING "TOTAL PAID 
$ ## ###. ##"; TOTPD 

15. Omit lines 1840 and 1850; modify 
line 1860 as follows: 

1860 PRINT USING "BALANCE 
$ #####.##"; BAL 

16. Omit lines 1930 and 1940; modify 
line 1950 as follows: 

1950 PRINT USING "PREPAY 

AMOUNT $ #####.##": 

PREPAY 

17. Omit lines 1960 and 1970; modify 
line 1980 as follows: 

1980 PRINT USING "SAVE BY 
PREPAYS #####.##": 
SAV 

18. Omit lines 2100 and 2110; modify 
line 2120 as follows: 

2120 PRINT USING 

"DEDUCTIBLE IN ## 

$ #####.##"; SYR, 
DEDUCT 

19. Omit lines 2400 and 2410; modify 
line 2390 as follows: 

2390 PRINT USING "19## S 
#####.##": DYR, DED 

20. Omit lines 2550 and 2560; modify 
line 2540 as follows: 

2540 PRINT USING "19## $ 

#####.##": DYR. DED 

21. Omit lines 2650-2670 and modify 
line 2680 as follows: 

2680 DISPLAY AT(23, 1): "PRESS 
ENTER TO CONTINUE” 

22. Omit lines 2690 and 2700; modify 
line 2710 as follows: 

2710 DISPLAY AT(24, 1): 

"OR 9 TO QUIT" 

23. Remove references to function 
RND2 in the following lines: 

1010 SAV=RUL 78 (AFC) 

1230 ADED=DEDUCT/DEN*FC 
1360 SAV=X 

Continued on p. 83 


SAVE 

Texas 


Instruments 


TI-99/4A 


CONSOLE 


TI-99/4A Home Computer 


with RF Modulator. 

.. 339.00 

PERIPHERALS 


Peripheral Expansion Box. 

.. 186.25 

RS-232 Card. 

. . 129 89 

Disk Controller Card. 

.. 186.25 

Expansion Box Disk 


Drive Card. 

. . 298 00 

Memory Expansion 


Card (RAM). 

.. 223 00 

P-Code Card. 

. 186 25 

Solid State Speech ,M 


Synthesizer . 

..109 95 

Telephone Coupler (Modem) ... 

. . 164 95 

RS-232 Accessories Interface .. 

.. 164 95 

Disk Drive Controller. 

..21995 

Disk Memory Drive. 

. . 367 95 

Solid State Printer. 

.. 296 95 

Memory Expansion (32K RAM) . 

.287.95 

VCR Controller. 

.. 51949 

P Code Peripheral. 

..298 00 

R F Modulator (TV Adapter) .... 

.. 37 50 

10 Color Monitor. 

. . 324 95 

OPTIONAL ACCESSORIES 


Wired Remote Controllers (Pair) 

.. 26 95 

Thermal Paper (2 Pack). 

.. 7 95 

Dual Cassette Cable. 

.. 1 1 95 

APPLICATION PROGRAMS 


Command Modules 


Diagnostic. 

. 24 95 

Statistics. 

. 35 95 

Extended BASIC . 

. 74 95 

Terminal Emulator It. 

. 39.50 

Editor Assembler. 

. 74 95 

Mini-Memory. 

74 95 

Home Management/Personal Finance 

Command Modules 


Home Financial Decisions. 

. 24 95 

Household Budget Mgmt. 

.. 33.50 

Securities Analysis. 

. 45 95 

Personal Record Keeping. 

. 39 50 

Tax Investment 


Record Keeping. 

. 58 95 

Personal Real Estate . 

. 58 95 

Personal Report Generator. 

. 42 45 

Education/Personal Enrichment 

Command Module 


Early Learning Fun. 

. 24 95 

Beginning Grammar. 

. 24 95 

Number Magic..... 

. 16 50 

Video Graphs. 

. 1650 

Video Chess. 

. 54 50 

Physical Fitness. 

. 21.95 

Early Reading. 

. 45 95 

Music Maker .*. 

. 33 50 

Weight Control & Nutrition. 

. 44 95 

Addition & Subtraction 1. 

. 33 50 

Addition & Subtraction II. 

. 33 50 

Multiplication 1. 

. 33 50 

Tt LOGO. 

. 86 60 

Reading Fun.. 

. 45 95 

GBIVIiimc. 

198 Moore Dr. 


Lexington, KY 40503 

1-800-354-9099 

i _-_ 


Entertainment 
Command Module 

Football. 24.50 

Video Games I. 24 50 

Hunt the Wumpus. 20.95 

Indoor Soccer. 24.50 

Mind Challengers. 20.95 

A Maze-Ing. 20 95 

The Attack. 29 95 

Blasto. 20 95 

Blackjack & Poker. 20 95 

Hustle. 20 95 

ZeroZap. 1 6 50 

Hangman. 16 50 

Connect Four. 1 6 50 

Yahtzee. 20.95 

Adventure (Pirate Adventure 

Diskette Game Included). 39.95 

Adventure (Pirate Adventure 

Cassette Game Included. 39.95 

Tombstone City 21 st Century_ 32 95 

Tl Invaders . 32 95 

Car Wars. 32.95 

Munch Man. 32 95 

Cassette 

Mystery Melody. 7 95 

Oldies Bui Goodies Games I_ 12.50 

Oldies But Goodies—Games II- 1 6 50 

Saturday Night Bingo. 20.95 

Draw Poker. 16 50 

Adventure Series 

Pirate Adventure. 24 95 

Adventureland. 24 95 

Mission Impossible. 24.95 

Voodoo Castle. 24 95 

The Count. 24 95 

Strange Odyssey. 24.95 

Mystery Fun House. 24.95 

Pyramid of Doom. 24 95 

Ghost Town. 24 95 

Savage Island l&ll. 32 95 

Golden Voyage. 24 95 

DOT MATRIX PRINTERS 

Epson MX 80.488 00 

Epson MX-80G with Graftrax 

(not installed) tt .499 00 

Epson MX 80FT.61 2 00 

Epson MX-100.794 00 

Epson 8141 ... Serial Interface .. 61 00 
Epson 8145 

Serial Interface w 2K Buffer_124 00 

Epson Graftrax 113. 65.00 

Serial Interface Cable. 25 00 

Graftrax requires Epson 8145 Interface 

Texas Instruments 

840 RO Basic. 895.00 

Texas Instruments 

810 RO Basic.1480 00 

Texas Instruments 

820 RO Basic.1795.00 

Texas Instruments 

825 RO Basic.1408.00 

Prices FOB Lexington, KY 
Add $4 for shipping 
KY Residents add 5% tax 
VISA & MC Orders add 3% 

ORDER TOLL FREE 

(outside Kentucky) 

1 800-354 9099 
Kentucky Calls 
606-276-1 519 
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Texas Instruments 
Home Computer 


TI-99/4A Console 

325.00 

Peripheral Expansion System: 

Case 

199.00 

Disk Drive 

269.00 

32K Memory Expansion 

229.00 

UCSD p-System 

189.00 

Language Modules: 


Editor/Assembler 

76.00 

Extended Basic 

76.00 

Learning: 


Tl LOGO 

76.00 

Early Learning Fun 

24.00 

Speak & Math"" 

24.00 

Beginning Grammar 

24.00 

Fun: 


Tl Invaders 

33.00 

Adventure 

41.00 

Munch Man 

33.00 


AND MUCH MORI 

Write for our new catalog with lots of new Tl and third party software 
and peripherals. Because we specialize in the TI-99/4A, we can answer 
your Tl Home Computer questions! 


crcmirrflMnrn 


P O. Box 489 
Electric City. WA 99123 
509/633-2653 


Now, You Can Separate 
Your Tl 99/4A Computer 
From Your Tl Peripherals 


Send Order 
With Payment To 


RCL COMPUTERS 

359 Washington Ave. 
P. 0. Box 224 
Oakmont, PA 15139 

(412) 8284301 

ORDER FORM 


SHIP THE FOLLOWING 


_Unshielded 2' Cable At $31.95ea. 
„ Unshielded 3' Cable At $36.95ea. 


Shielded Cable Prices Upon Request 
fl_] Check No.__ Amount 


[Tl Money Order- 

Add $3.00 for postage 


Amount 


PRICE F.O.B. Pittsburgh, PA. 
PA. Deliveries add 6% Sales Tax 
Allow 3-4 week delivery 


SHIP TO: 
NAME _ 


ADDRESS 
CITY_ 


STATE 


ZIP_ 


NAME-IT 

Mail Lists / Labels / Files 


Capacity: 


Cassette — 30 to 150 records per file 
Diskette — 300 records per file 
Records: up to nine 28-character items per record. 

Prompts: user designated record item prompts. 

Both cassette and disk versions include: 

Complete FILE SORT (50 in 2 mins, 100 in 5 mins) 
DOUBLE SORT (ie: alphabetically by city). 

SEARCH by any record Item (ie: print labels for all members 
in one city or only paid members). 

Record Items may be PRE-SET (ie: L.A., CA appears but 
may be changed at input.) 

PRINT: ALL, SELective (search) or INDiV. choice. 

Print STYLES: 4 standard label styles: 
columns or row series (items or order selectable); 
or easily added do-it-yourself program lines. 

Safe utilization of maximum console RAM. 

CONVERT existing files using guidelines in instruction 
booklet. 

Generate FORM LETTERS with TI-PWRITER that use 
NAME-IT record items in test (ie: Dear ****,). 

CASSETTE: $32.00/DISKETTE $35.00 


TI-PWRITER 

a complete WORD PROCESSOR 

FULL upper & lower case (including 99/4) — even on screen 
print. 

ANY Input/Output storage of text — disc, cassette, cassette 
input/disc output, or vice versa. 

Holds 3000 characters (before storage) — 50,000 characters 
per disc or 60 minute cassette. 

COMPLETE Software Control of Printer (depending upon its 
capabilities) — for enhanced print, underlini ng, formatting. 

CASSETTE: $32.00/DISKETTE: $35.00 


Both NAME-IT & TI-PWRITER: 

ANY Printer — T.P., RS232C (or screen only). 

Input typing SPEED — over 100 words per minute. 

ANY Line Length — 28 to 254 characters per print line. 

Complete text EDITING — by cursor control; including insert 
& delete lines, partial print, printer halt or abort without text 
loss, page FWD & BKWD. 

No Special Equipment — monitor, console, Extended Basic 
module, storage device, printer (or a friend with one). 

Each comes with a 20 page instruction booklet. 





















































MINI 
MEMORY 
MODULE: 

There's More There 
Than Meets the Eye 


y Ira McComic 


Y ou know, looks can be deceiving. For example, who 
would ever suspect that a bespectacled, mild-mannered 
reporter for the Daily Planet could actually hop over a 
skyscraper with a single bound? In the same way, there’s a 
lot more to TPs new Mini Memory Command Module than 
meets the eye. It appears to be just a normal, garden-variety 
Command Module-the same size, same shape, the same 
black, unassuming case. But lying inside that plain cover are 
®PQStedients to convert your TI Home Computer from a 
S igood BASIC 1 programming machine into a trim and efficient 
||p|8^ittbly language instrument. 

gfilfhc. name itself is a clever disguise. “Mini” Memory, 
||v^deed! If you believe that all there is inside that plastic case 
|||»|^St;;a^littIe bit of memory, then you’d probably believe the 
•|^Tr0jan Horse was nothing more than an overgrown child’s 
lllMdingtoy! There’s actually 14K bytes of memory sitting in 

bytes of RAM, 4K bytes of ROM, and 6K bytes of 


m 


(read/write) memory is the kind of memory in 
your programs are stored. You know how it works. 
'|||prite a program and it’s stored in RAM. When you turn 
««® ;COm P uter - the Program you wrote is gone, unless you 

fore sight to save it on a cassette or diskette before 
you flipped the switch on the computer. Now, here’s the first 
||||P%.from the Mini Memory Module: You can store a pro- 
gram or data in its RAM and your program or data is not lost 
;you turn off the computer. In fact, you can store a 
jpfdgram Or data in the Mini Memory Module’s RAM, turn off 
0mjjRj[j, computer, remove the module from the console and 

around with you, just as you can a cassette or 

. This seeming miracle is possible because the module 

own life-support system. A battery inside the 
modii|.keeps the contents of the RAM alive. The RAM 
components are CMOS devices and are power misers. It only 
takes a small trickle of current to keep the little critters alive 
when they are not being used. The battery inside the module 
should last you a oouple of years. When you finally need a 
new battery, you can exchange the module for a new one. 

Battery-backed RAM can be real handy, if you think 
about it. Just imagine—you can write a new program, store it 
in the Mini Memory Module, turn off the computer, yank 
out the module, zip over to your friend’s house where you 
plug in the Mini Memory Module, and instantly load your 
new program into your friend’s computer so he can admire 
your handiwork. No cassettes, no disks, no messy cables, and 
no long waits. 

Besides the battery-backed RAM, the Mini Memory 
Module also has 6K bytes of GROM (Graphics Read Only 
Memory) and 4K bytes of ROM (Read Only Memory). Inside 


the GROM and ROM are seven additional TI BASIC subpro¬ 
grams, including PEEK and POKE [See Brader’s Tips in this 
issue for an explanation of PEEK and POKE-Ed.] This same 
GROM and ROM also gives you access to many of the com¬ 
puter system’s routines from assembly language programs. 
There’s still more. As you develop your assembly language 
programs, you’ve got some help. The ROM contains a power¬ 
ful program debugger called EASY BUG which you can use 
to exterminate those pesky “logic vermin” which sometimes 
infest programs. 

At this point, you may be saying to yourself, “What good 
does all this assembly language access and debugging stuff do 
me, anyway, without an assembler?” Glad you asked. Here’s 
the next bit of exciting news. The Mini Memory Command 
Module comes with a cassette which contains an assembler. 
You can load this assembler into memory, enter assembly 
language statements, and have the assembler translate the 
statements into 9900 object code for you. 

See what I mean? There’s a lot more to this Mini Memory 
Module than its alliterative name . . . The Mini Memory 
Module is, indeed, full of pleasant surprises. Here’s what 
we’ve discovered so far: First, it’s got 4K bytes of battery- 
backed RAM where we can save programs and data. Sec¬ 
ondly, it’s got 10K bytes of ROM and GROM which contain 
additional TI BASIC subprograms, provide a passport into 
the computer system’s routines, and hold the EASY BUG 
debugger. Thirdly, the Mini Memory Module comes with an 
assembler so you can create your own assembly language pro¬ 
grams. That ought to be enough to even coax a smile out of a 
mother-in-law, but there’s still one more surprise: On the 
same cassette with the assembler is a bonus. It’s a demonstra¬ 
tion program which produces a fascinating colorburst Of 
patterns on the monitor or TV display. 

Let’s explore these items one at a time. 


FILE STORAGE 

Probably most persons will use the Mini Memory Module 
most often for temporary storage of programs and data. 
You can think of the Mini Memory Module as a very fast- 
access storage device. [Also see Brader’s Tips for a general 
explanation of “files,” and Getting Down to Business for a 
tutorial on “random access” files—Ed. ] 

Additional Files 

When you have the Mini Memory Command Module 
plugged in, the 4K-byte RAM has the file name MINIMEM 
for TI BASIC program and data storage. The RAM occupies 
physical addresses 28672 through 32767 (hexadecimal 7000 
through hexadecimal 7FFF). You can save programs in this 
file and load programs from it. (For example, to save a TI 
BASIC program, just enter the command SAVE MINIMEM.) 
You can also store data in this file using the file specifica¬ 
tions available for any TI BASIC file. For example, the 
following statements open the Mini Memory file and store 
four data values in the file. 

OPEN #3:“MINIMEM”,RELATIVE,FIXED,UPDATE, 

INTERNAL 

PRINT #3: A,B,C,D 

With the Mini Memory Module you can also access a sec¬ 
ond new file. EXPMEM2 is the name of a 24K-byte memory 
file located in the 32K Memory Expansion unit. EXPMEM2 
is only available, however, if you have the Memory Expan¬ 
sion unit connected to your computer and turned on. 


ROM AND GROM PROGRAMS 

Inside the Mini Memory Command Module’s 10K bytes of 
“firmware” (that’s computer talk for ROM and GROM) are 
additional TI BASIC subprograms, hooks to connect assem¬ 
bly language programs to the computer system’s programs, 
and a program debugger for machine language programs. 

Additional Ti BASIC Subprograms 

Seven additional TI BASIC subprograms are yours with 
the Mini Memory Module. These subprograms are PEEK, 
PEEKV, POKEV, CHARPAT, INIT, LOAD, and LINK. 

Continued on p. 22 
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Epson. 

What's more, on the new-generation MX-80, 
MX-80 F/T and MX-100, you get GRAFTRAX- 
Plus dot addressable graphics. Standard. So now 
you can have precision to rival plotters in a reli¬ 
able Epson printer. Not to mention true back¬ 
space,-software printer reset, and programmable 
form length, horizontal tab and right margin. 

All in all, they've got the features that make 
them destined for stardom. But the best part is 
that beneath this software bonanza beats the 


A whole new generation of Epson MX printers 
has just arrived. And while they share the family 
traits that made Epson famous — like unequalled 
reliability and ultra-fine printing — they've got a 
lot more of what it takes to be a legend. 

For instance, they've got a few extra type styles. 
Sixty-six, to be exact, including italics, a handy 
subscript and superscript for scientific notation, 
and enough international symbols to print most 
Western languages. 




































heart of an Epson. So you still get a bidirectional, 
logical seeking, disposable print head, crisp, 
clean, correspondence quality printing, and the 
kind of reliability that has made Epson the best¬ 
selling printers in the world. 

All of which should come as no surprise, espe¬ 
cially when you look at the family tree. After all, 
Epson invented digital printers almost seventeen 
years ago for the 1964 Tokyo Olympics. We were 


the first to make printers as reliable as the family 
stereo. And we introduced the computer world 
to correspondence quality printing and dispos¬ 
able print heads. And now we've given birth to 
the finest printers for small computers on the 
market. 

What's next? Wait and 
see. We're already 

expecting. EPSON AMERICA, INC. 

3415 Kashiwa Street • Torrance, CA 90505 • (213) 539-9140 


FEATURE 


ORIGINAL 

MX-80 


ORIGINAL MX-80 MX-80 F/T MX-100 
GRAFTRAX-80* MX-100 with GRAFTRAX-Plus 


Bidirectional printing 

Logical seeking function 
Disposable print head 
Speed: 80 CPS 
Matrix: 9x9 
Selectable paper feed 
PAPER HANDLING FUNCTIONS 


X 

X 

X 

X 

X 


X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 


Line spacing to n/2I6 

• • # • •• 


X 


X 

X 

X 

Programmable form length 

X 

X 

X 

X 

X 

X 

Programmable horizontal tabs 

• • ■ •< • 

X 

X 

X 

X 

X 

X 

Skip over perforation 



X 

X 

X 
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How to Buy A Computer 



u 


. . be assured that 
you are embarking on 
an exciting adventure . . . 
and realize that ownership 
is not only exciting but 
helpful and productive too. 


99 


By Samuel L. Jenkins 

I n this article I will offer some sugges¬ 
tions to help those of you shopping 
for your first personal computer. I 
will not directly compare brand names, 
nor will I attempt a technical critique of 
the TI-99/4A home computer-but I 
will point out some of the TI machine’s 
exceptional features. 

What follows is a general discussion 
of computer shopping techniques writ¬ 
ten by and for the computer novice who 
is experiencing the bewilderment of try¬ 
ing to make a wise computer purchase 
in a market exploding with new pro¬ 
ducts. I offer these suggestions from the 
perspective of a writer who is not a 
computer professional. I have owned a 
Tl-99/4 for a year and a half and also 
recently bought a competitive brand 
computer. In addition, I plan to pur¬ 
chase a third brand during 1982. There¬ 
fore, I am not dedicated to a single 
brand of computer although I am im¬ 
pressed with the 99/4A capabilities. All 
of my comments apply equally to the 
99/4 and the new 99/4A unless other¬ 
wise noted. 

My computers are used to develop 
computer-assisted instruction (CA1) for 
applications in the field of rehabilitation. 
The following suggestions result from 
the actual experiences of a beginner 
faced with the task of learning about 
computers—one who has spent literally 
hundreds of hours pouring over manuals 
and magazines, and peering into a mon¬ 
itor screen. 

Since my background is in psychol¬ 
ogy and counseling I can’t resist begin¬ 
ning with some general, facilitative re¬ 
marks. First of all, no matter which 
brand of computer you eventually buy, 
you have a high probability of regretting 
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your choice at times. No single comput¬ 
er will have all the features you want (or 
grow to want). Like any other machine, 
your computer will have some compro¬ 
mise features; there’s also the matter of 
the grass always looking greener...etc. 
Typically, after a major purchase like a 
car or a computer, we set about to con¬ 
vince ourselves that we made the best 
possible choice even if there is consider¬ 
able evidence to the contrary. So be 
aware that your buyer’s anxiety may 
not totally disappear the instant you 
take possession of your new computer. 
Secondly, regardless of how impressed 
you arc with your new computer’s 
gee-whiz features, you will quickly ad¬ 
just your expectations upward. What 
seems incredibly exciting during the hon¬ 
eymoon can be routine after your com¬ 
puter relationship has matured. What¬ 
ever you buy now, you will probably 
soon want to expand either with more 
hardware (machinery/gadgets) or soft¬ 
ware (programs which tell the machine 
what to do). Thirdly, start now! Don’t 
wait for computers to come down to 
$9.98—they probably never will. The 
manufacturers will just keep on making 
them more sophisticated for about the 
same money. Oh sure, you can save a 
couple hundred dollars with wise shop¬ 
ping but don’t expect to get a computer 
for the cost of a cheap calculator in the 
near future. In the meantime, there is a 
lot to learn and a lot to do with your 
computer. And lastly, don’t expect your 
friends, spouse, etc., to be as thrilled as 
you are about your computer. It is up 
to you to educate them. 

Who Buys Personal Computers 

Rumor has it that someone once tried 
to profile the ‘‘typical” personal com¬ 
puter buyer so that marketing strategies 
could be more effective. After all the 
survey data was analysed, the only fac¬ 
tor shared by the majority of people 


was the desire to write a very successful 
program and market it to become rich. 
Otherwise, the world of personal com¬ 
puter owners is populated by every con¬ 
ceivable type of individual-people using 
their computers for myriads of different 
purposes. 

|ust so you know that you have a lot 
of company out there in your pursuit of 
purchasing a computer, see if you don’t 
recognize yourself in one or more of the 
following categories: 

Type 1-The electronics amateur who 
is intrigued by all the latest technology. 
This person enjoys fiddling with the 
equipment. He doesn’t have to have a 
reason for getting a computer other 
than ‘‘it’s there.” We should be greatful 
to these people because they started the 
home computer craze a few years ago 
when they began buying kits by the 
thousands and started tinkering around 
with various applications. 

Type 2—The aware parents who want 
the family to be up on “the latest.” The 
family can play games and learn about 
computing as well as do the budget, and 
so on. This is the home computer market 
which has yet to reach its full potential. 
(How many people do you know who 
own a computer?) The average family 
will want a flexible computer capable of 
many different functions at a low price. 
Their machine should be “friendly” and 
easy to use. It should be expandable so 
that later exhancements can be added as 
the family’s needs grow in sophistication. 

Type 3—The small business owner or 
professional person who wants to auto¬ 
mate the office. These individuals will 
agonize over the question of how much 
computer to buy. If they don’t get 
“enough,” it could well end up at home 
for the kids to play with; but why buy a 
$10,000 system if a $3500 package will 
do the job. This system should be capa- 
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all of us are new to the world of person- 


ble of storing and retrieving large 
amounts of data and possibly do word 
processing in the office. 

Type 4—The educator interested in 
computer-assisted instruction (CAI). He 
or she will need a computer capable of 
displaying eye-catching color graphics 
and animations along with text, speech, 
and sound. 

Type 5—The scientist or engineer 
who will use the machine at work or 
home because it is easier than standing 
in line to get on the company’s big main¬ 
frame computer. Even companies that 
own big "brainiac” computers are buying 
micros to spread around to key people. 

The list could go on and on, but I 
hope I have made my point that the 
“typical” microcomputer buyer is any¬ 
thing but typical. We all have one thing 
in common, however. We have all been 
bitten by the computer bug and the only 
known cure is to take the plunge and 
get our very own microcomputer! 

Types of Sellers 

If you as a buyer are feeling over¬ 
whelmed by all the computer choices 
available, pity the typical salesperson. 
He may be a store clerk, more at home 
with stereos and televisions, who has 
been reassigned to the new computer 
department. Or at the other end of the 
spectrum, he may be a programmer or 
technician who also sells computers. 
Odds are that you will be met by the 
former more often than the latter when 
you visit your local computer outlet. 
Just as buyers exist at every level of 
sophistication, so do sellers. It is my 
opinion that absolute knowledge about 
computer technology is less important 
than the attitude of the salesperson and 
their willingness and desire to help you 
learn about computers. After all, almost 


al computing. 

If you haven’t already, you will short¬ 
ly encounter at least one of the follow¬ 
ing salespeople: 

Type 1—The sincere young man or 
woman who introduces themselves with 
a nervous smile and confesses, “I only 
started in this department yesterday; let 
me see, where is the power switch on this 
little beauty ...” Don’t leave too soon 
though. If you have the time and pa¬ 
tience, you and the trainee can learn a 
lot about the computer in an hour. 

Type 2-The equally sincere sales¬ 
person who introduces himself and says, 
“What can I show you ... we have a 48K 
whiz-banger with double density DOS 
and CP/M on special ...” This individ¬ 
ual will joyously prattle on until your 
glazed eyeballs communicate either lack 
of interest or comprehension. (They are 
equivalent in the clerk’s opinion.) You 
can then leave the store with a handfull 
of pamphlets and a heart full of doubt— 
and possibily a car full of computer. 

Type 3-The merchandizing expert 
who moves computers the same way he 
used to move TV sets, stereos, etc. This 
type cannot refrain from knocking the 
competition by sayingthings like,“Brand 
X is almost out of business, that’s why 
we don’t handle'em . .. what’d ya’ say 
you do for work ... I sell a lot of Number 
Crunchy 100’s to people in your field.” 
This individual may be able to tell you a 
lot about his computer since he will be 
shrewd enough to read up on all the fea¬ 
tures of his machine; you may actually 
learn something if you have the confi¬ 
dence and patience to endure a barrage 
of irrelevancies. 

Type 4—The skilled and sensitive sales 
professional who has developed a good 
knowledge of computing, or vice versa, 


the computer professional who has de¬ 
veloped basic competence as a salesper¬ 
son. This person will ask you right off 
what you want to do with your com¬ 
puter and help you with the answer if 
you aren’t sure. You will appreciate this 
individual’s patience and willingness to 
find out information for you. He or she 
will consult with a superior or even call 
the manufacturer without fear of ap¬ 
pearing ignorant. When you meet people 
like this, respect their time and effort 
and show your appreciation. We don’t 
want them to get discouraged and 
switch jobs. There will be little danger 
of this, however, since they will prob¬ 
ably be making a lot of sales with many 
happy customers! 

How To Shop 

Be careful not to equate the amount 
of advertising you see for a computer 
with it’s technical sophistication or suit¬ 
ability for your needs. The advertising of 
a well known imported car used to extoll 
the virtues of the air-cooled, rear-engine 
design until it could no longer meet 
emission standards and deliver compet¬ 
itive gas mileage. Other companies had 
been marketing water-cooled, front- 
wheel drive models for years and had 
been ridiculed as stone-age engineers by 
the air-cooled company. But when time 
came to switch over to front-wheel 
drive, water-cooled cars, the air-cooled 
company would have you believe that 
they practically invented this new and 
radical design ... So much for adver¬ 
tising. I am continually impressed with 
the features of the TI-99/4 as I grow 
more familiar with it and other brands, 
but very little of this knowledge came 
from advertising, or for that matter, 
from sales people. It came from use of 
the machine. 

So take the time to go beyond mere 
advertising when you shop. Try to talk to 
some people who own a computer, or 
visit a local computer club. But remem¬ 
ber, as pointed out earlier, people try to 
convince themselves that their choices 
are best, so expect some very prejudiced 
views. Also, be cautious about believing 
everything you read in magazine reviews 
about various brands of equipment. I am 
especially leary of articles which evaluate 
a couple dozen brands on 10 or 15 vari¬ 
ables. They look impressive with charts 
and diagrams but sometimes have out¬ 
right erroneous data. I have read such 
articles that declared that the Tl ma¬ 
chine had no high-resolution graphics or 
memory expansion capabilities. Well, Tl 
has one of the best high-resolution color 
graphic capabilities on the market and 
can be expanded to a 48K system. I have 
noticed similar errors on other brands, 
too. So visit several stores, read a few 
computer magazines like 99'er, and get 
your confidence up so you won’t be 
intimidated by the salesperson. 

You may also need to know a little 
computer jargon, although the better 
salespeople will avoid trying to impress 
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you with their vocabulary. If you don t 
already have one, pick up a glossary of 
terms while you are out for your first 
visit to the computer store. For starters, 
you should know the meaning of terms 


like the following:* 

BASIC 

Bit 

Byte 

Chip 

CRT (monitor) 

Disk Operating 
System (DOS) 
Disk Drive 
Diskettes 
Firmware 
Hardware 


Integrated circuit 

Input/Output 

Microcomputer 

Modem 

Peripheral 

Printer 

Program 

RAM 

ROM 

RS232C 

Software 


With just a few of these terms tucked 
away in your memory banks, you can 
walk into the computer store with more 
confidence and less quiver in your voice 
when you ask to see the “Brainiac 3000” 
computer. 

Ask to see a demonstration of each 
computer you think you can afford. But 
be aware that many demonstration pro¬ 
grams you see are written in a program 
language other than BASIC—i.e. the lan¬ 
guage available to the user on most small 
computers. Consequently, the demo 
may be super impressive with lots of 
color graphics, animation, and sound, 
but find out if you can duplicate these 
effects readily with the BASIC program¬ 
ming language available to you. If you 
are interested in having good color 
graphics in your programs, ask the sales¬ 
person to enter some simple statements 
in BASIC to illustrate the computer’s 
ability to perform the following: 

A. Clear the screen. 

B. Change the screen color. 

C. Plot color shapes on the screen. Try 
to place a “duck” or a “car” on the 
screen. Find out if the user can create 
his own shapes or is he limited to 
pre-defined shapes stored in the com¬ 
puter’s memory. 

D. Place a graphic shape and text on 
the same screen. Some computers 
can do one or the other but cannot 
do both without elaborate and dif¬ 
ficult programming. 

Happily, the 99/4A does all of the above 
with ease. You can program in 16 colors 
with simple, easy-to-use BASIC state¬ 
ments. If graphics are important to you, 
check out the T1 Extended BASIC 
graphics capabilities. They are sensation¬ 
al and compete with computers costing 
as much as a thousand dollars more. If 
you want sound capabilities in your pro¬ 
grams, ask for a demo of the following: 

A. Play a three note chord. 

B. Play a simple scale. 

C. Demonstrate the highest and lowest 
frequency programmable. 

*See my simple definitions at the end of the 
article. 


D. Demonstrate the loudest and softest 

volume of sound possible. 

E. Create sound effects like a “choo- 

choo” or an “explosion.” 

Speech synthesis adds an exciting dimen¬ 
sion to computing, especially in educa¬ 
tional programs. Texas Instruments* 
makes it easy to integrate speech into 
BASIC programs with its speech synthe¬ 
sizer and Speech Editor Command Mod¬ 
ule or the Terminal Emulator II Com¬ 
mand Module. The TE-II will synthesize 
any English word typed into the com¬ 
puter; the Speech Editor will allow you 
to choose from a resident vocabulary of 
over 300 words. By all means get a 
demonstration of speech synthesis if 
you are interested in computer-assisted 
instruction—it is well worth the added 
cost. 

The Editor 

Regardless of the type of use you 
plan for your computer, you will defi¬ 
nitely need a good editor. This feature is 
not discussed much when you are shop¬ 
ping, but it is extremely important. 
However, if you can think and type 
without errors, you can skip this section 
and not worry about editing. Otherwise, 
pay special attention to the following 
discussion: 

Good, you are honest! I found out the 
importance of an editor the hard way. 
Not one salesperson mentioned this fea¬ 
ture in any of my shopping except to 
say that you could correct errors. From 
the typical treatment of this subject in 
the stores, you might conclude that all 
editors are alike. Nothing could be fur¬ 
ther from the truth. There is a galaxy of 
differences between computer brands 
and their editing capabilities. Those dif¬ 
ferences can either make your computer 
a joy or a pain to use. 

So, what is an editor? Somewhere in¬ 
side your computer, buried in all that 
fabulous circuitry, is a component which 
interprets all of the instructions you type 
into the computer. It turns your instruc¬ 
tions into the one’s and zero's that the 
computer understands. It doesn't under¬ 
stand words--just one’s and zero’s. This 
component is said to interpret the pro¬ 
gram for the computer. It also will do 
the work of editing or changing program 
statements after they have been entered 
into the computer. When you are writing 
and debugging (removing errors from) 
BASIC programs, you are bound to make 
typingerrors.To correct these, you could 
type the offending line over completely 
and all would be well. But it is very time 
consuming and aggravating to retype a 
line having perhaps 20-50 characters just 
to correct one or two mistakes! It is 
much better to go into the program line 
and edit the mistakes without disturbing 
the rest of the line. 

A good editor will permit you to 
modify a line of program code by insert¬ 


ing, deleting, or erasing characters and 
words while displaying the changes on 
the monitor screen exactly as made in 
the program. A poor editor will require 
complicated key strokes and fail to dis¬ 
play the corrections on the screen as they 
are made. It will make you pound on 
many keys and ultimately resort to re¬ 
typing the whole thing over. The 99/4A’s 
editing capabilities are far superior to 
my Number 2 computer. In fact, the TI 
editor is equivalent to a good word proc¬ 
essor in its capability to correct a line of 
program code. (1 am writing this article 
on my 99/4 using a simple word pro¬ 
cessing program that I wrote myself. It 
uses all the editing features resident in 
the computer and works very well for 
editing text.) 

I cannot over emphasize the impor¬ 
tance of the editor, and strongly recom¬ 
mend that you evaluate it carefully be¬ 
fore you make a decision about a brand 
of computer. The surest way to test the 
editor is for you to sit down at the key¬ 
board and have the salesperson walk 
you through some editing functions. 
Don’t be satisfied with having the clerk 
do it for you because he’ll probably 
make it look easy by doing something 
exceedingly simple. You might try the 
following exercise. 

Enter this program line: 

100 PRINT “NOW IS THE TIME FOR 
ALL GOOD MEN TO COME TO 
THE AID OF THERE COUNTRY.” 

(If you are totally new to programming 

I should point out that this BAS 1C state¬ 
ment will cause the words inside the 
quotes to be displayed on the monitor if 
you RUN the program.) 

Notice that the word THERE is mis¬ 
spelled; so correct the spelling without 
retyping the entire line, then insert the 
word BEST before the word TIME. If 
you can’t accomplish this by the store’s 
closing time, ask the salesperson to do it; 
if he can’t do it with ease, give serious 
thought to buying another brand of 
computer. 

While you are at this, ask the sales¬ 
person to demonstrate resequencing for 
you. Resequencing is a simple but valu¬ 
able (and frequently unavailable) feature 
with which your computer should be 
equipped. It permits you to renumber 
your program line numbers so that you 
can insert additional lines into an existing 
program. For example, you might type 
in this simple BASIC program: 

10 PRINT “HELLO” 

II PRINT “WHAT TS YOUR NAME?” 

12 INPUT N$ 

13 PRINT “THANK YOU” ;N$ 

14 END 

Notice that you don’t have any room 
between lines for additional lines. If you 
later decide to change the program, you 
either have to type the program over or 
resequence the line numbers to provide 
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Texas Instruments TI-99/4A 

Home Computer Products 


TF994A 


Console 

Only 


® New TI-99/4A - 48K RAM 
ill 100% Ti parts w/Extended 
t Basic or TI-LOGO 


aoaa no Retail: 
Your Cost: $689.95 $1300.00 


APPLICATION PROGRAMS CONTINUED 
Education Personal Enrichment Continued 


Compute* MuSiC Box 
Marvel Simulation 

Teacn Yburseu Exiended BA$rC (Extended 
BASIC Command Module is required I 
Music Maker Demonstration (Music Maker Command 
Module is required) 

Basketball Statists (Extended BASIC 

Command Module is required) 

Bridge Bidding l 

Speak & Speil’*- Program (Solid State Speecn’- 
Synlhesuer is required) 

Speak 4 Math- Program (Solid State Speech- 
Synthesizer and terminal Emulator II are required! 
Bodge B.ddmg II 
Bridge Bidding III 

Spel Writer (Terminal Emulator ll Command Module 
and Sold Slate Speech’** Synthesizer are required! 
teach Yourself Beginning BASIC" 

C*o*«t1* 

teach Yourself BASIC 
Music Skills Trainer 
Computer Music Box 
M arket Simulation 

Teach Yourse« Extended BASIC (Extended 
BASIC Command Module is required) 

Bridge Bidding i 

Speak 4 Main- Program (Sold State Speech- 
Synthesizer and Terminal Emulator n 
are required) .. 

Bridge Bidding it 
Bridge B'ddmg ill 

Spell Writer (Sold Siaie Speech** Synthesize- 
and Terminal Emulator ll Command Modu'e 
are required) 

Teach Yourself Beginning BASIC" 


12.50 


24 95 
20.95 
1250 
12.50 


Synihesizer is requnedl 

Statistics (Data storage sysiem recommendedi 

Extended BASIC . 

Terminal Emulator II. 

Editor Assembler* . 

Mini-Memory*. 

Diskette 

Piogrammiog Aids I. 

Programming Aids ll. 

Math Routine Library. 

Electrical Engineering Library. 

Programming Aids III. 

Graphing Package. 

Structural Engineering Library. 

SMU Circuit Analysis I". 

UCSD-Pascai” Compiler**. 

UCSD p-Sy&fem *' Assembler Linker" .... 
UCSD p-Sysiem “ Editor Filer Utilities" .. 

TI PILOT". 

CaiMtla 

Programming Aids l. 

Math Routine Library. 

Electrical Engineering Library . 

Graphing Package. 

Structural Engineering Library .. 

SMU CircuK Analysis i* *. 


1650 

20.95 


Education Personal Enrichment 


AH goods subject to availability; this ad super¬ 
sedes all previous ads; we are not responsible 
for typographical errors.; we will meet or beat 
almost any advertised price if the competition 
has the goods on hand. 

Minimum shipping & handling $4.95 
AH orders subject to verification <& acceptance 
Send $2.00 in U.S./$5.95 foreign request of 
for our 112-pg catalog-great pricesI 


CABLE: "OLYRAV" LSA 

TELEX: 67 34 77 

Main Showroom & Offices: 

216 So. Oxford Ave. 

Los Angeles, CA 90004 
WE HONOR VISA and MASTERCHARGE 


ORDER DESKS open 7 Days a Week! 
7:00 AM to 7:00 PM Mon-Sat. 
SUNDAYS NOON to 5:00 PM 
Order Desks: (213) 739-1130 
T0LLFREE TOLL-FREE 

(outside Calif.) (within Calif.) 

800-421-8045 800-252-2152 


1 CONSOLE 

Your Cost 

1PHC 004A 

I PERIPHERALS 

TI-99 4A Home Computer .. . 

299.95 

[ PHP 

1200 

Peripheral Expansion Box". 

. 194.00 

PHP 

1220 

RS 232 Card**. 

136.00 

PHP 

1240 

Disk Controller Card*’. 

194.00 

PHP 

1250 

Expansion Box Disk Drive Card". 

... 299.00 

PHP 

1200 

Memory Expansion Card" (RAMj. 

234.00 

PHP 

1270 

P-CodeCard". 

... 194.00 

PHP 

1500 

Solid Slate Speech 1 ** Synthesizer 

-. 114.50 

PHP 

1600 

Telephone Coupler (Modem). 

. 169.50 

PHP 

1700 

RS-232 Accessories Interface . 

. 169.50 

PHP 

1800 

Disk Drive Controller 1 (One Oisk Manager module pacxec 



*iin each Disk ConiroHe’l. 

229.5C 

PHP 

1850 

Disk Memory Drive. 

368.50 

PHP 

1900 

Solid State Primer. 

298.95 

PHP 

2200 

Memory Expansion *' (32K RAM) ... . 

288.95 

PHP 

2300 

VCR Controller'". 

... 569.95 

PHP 

2400 

P-Cade Peripheral'. 

... 314.00 

PHA 

2100 

R.F Modulator (TV Adapter)_ 

.. 38.95 

PHA 

4100 

10 Color Monitor. 

329 00 

OPTIONAL ACCESSORIES 


PHP 

1100 

Wired Remote Controllers (Pair) ... 

28.50 

PHA 

1950 

Thermal Paper (2 Pack) 

9.50 

PHA 

2000 

Dual Cassette Cable. 

- 12 50 

PHA 

2010 

Monitor Cable. 

-- 17 50 

PHA 

2020 

Audio Adapler (Headphone Jack) ... 

.. 17.50 

PHA 

2310 

Panasonic VCP Controller Caere . 

. 89.95 

PHA 

2320 

Sony VCR Controller Cable 

89.95 

PHA 

2330 

Pioneer VCR Controller Cable 

.. .89.95 

PHA 

2605 

Blank Overlays (4 Pack) 

.... 7 50 

DOCUMENTATION 


PHA 

2600 

Beginning BASIC Manual (Ti-99 4 Only). 

8 95 

PHA 

2601 

Users Reference Guide (Ti-99 d Only) . 

8 95 

PHA 

2602 

Beginning BASIC Manual (Ti-99 4A Only, . 

8.95 

PHA 

2603 

Users Reference Guide (Tl-99 4A Only) . 

8.95 

PHA 

2606 

Creative Programming Compuier Competency 
Series — Volume 1. 

8.95 

PHA 

2607 

Creative Programming Computer Competency 
Series — Volume II . 

.. .. 8.95 

PHA 

2608 

Creative Programming Computer Competency 
Series — Volume HI .... 

895 

PHA 

2609 

Creative Piog«amm»ng Computer Comoeiency 
Series — Allstar Projects 

8 95 

PHA 

2610 

Creative Programming Computer Competency 
Senes (6 velum .$) . 

79.95 

APPLICATION PROGRAMS 


Home 

Management. Personal Finance 




Command Module* 


PHM 

3006 

Home Financial Decisions. 

24 95 

PHM 

3007 

Household Budget Management (Data storage 
system is required). 

.. 33 50 

PHM 

3012 

Securities Analysis. 

45 95 

PHM 

3013 

Personal Record Keeping (Oaia storage 
system is recommended) ... . 

.. 39 50 

PHM 

301$ 

Tax Investment Record Keeping (Disk system 

IS required). 

. 58 95 

PHM 

3022 

Personal Rear Estate (Data storage system 
is recommended). 

... 50 95 

PHM 

3044 

Personal Report Generator (Data storage 
system is recommended) .. .. 

... 39 50 



Dukelt* 


PHD 

5001 

Mailing List . 

54 50 

PHD 

5003 

Personal Financial Aids. 

16.50 

PHD 

5021 

Checkbook Manager. 

1650 

PHD 

5022 

Business Aids Library — Finance Management 
(Extended BASIC Command Module is required) 

.. 33 50 

PHD 

5024 

Business Aids Library — Invontory Management 
(Personal Record Keeping or Statistics 




Command Module is required). 

.. 58 95 

PHD 

5027 

Business Aids Library - invoice Management 
(Pprsonal Record Keeping or Statistics 




Command Module 19 required) 

. 59 95 

PHD 

5029 

Business Aids Library — Cash Management 
(Extended BASIC Command Module is required) 

33.95 

PHD 

5038 

Business Aids Library — Lease Purchase Oecs*ons 

59 95 

PHT 

6003 

s^Bvirnc 

Personal Financial Aids . ... 

12.50 

PHT 

6038 

Business Aids Library — Lease Purchase Decisions 

54 95 




Command Module 


PHM 

3040 

T 1 -LOGO (Memory Expansion Is required) 

$99.95 

PHM 

3002 

Ear'y Learning Fun. 

.. 24 95 

PHM 

3003 

Beginning Grammar. 

24 95 

PHM 

3004 

Number Magic . 

1650 

PHM 

3005 

Video Graphs ... . 

.. .. 16 50 

PHM 

3008 

Video Chess .. 

.. 54 50 

PHM 

3010 

Physical Fitness .. .. 

.. 24 95 

PHM 

3015 

Early Reading f (Solid Slate Speech'*' 

Synthesizer 13 required) 

. . 45.95 

PHM 

3020 

Music Maker (Data storage sysiem .s recommended) 33 50 

PHM 

3021 

Weight Contra, and Nutrition (Data storage 
sysiem »s recommended). 

49 95 

PHM 

3027 

Addition and Suorract'on if (Solid Slate 

Speech 1 *' Synthesizer is recommended'. 

... . 33 50 

PHM 

3028 

Addition and Subtraction iif (Solid State 

Speech ,M Synthesizer is recommended) 

33.50 

PHM 

3029 

Multiplication if (Solid Si3te Speech'* 1 

Synthesizer is recommended) 

33.50 

PHM 

3043 

Reading Funf. 

45 95 

PHM 

3059 

Scholastic Spelling — Level ill*’ (Sokt Stale 
Speech v Synthesizer is required). 

. .. 45.95 

PHM 

3060 

Scholastic Spelling — Level iv** (Solid State 
Speech’* Synthesizer 15 required) 

. . 45.95 

PHM 

3061 

Scholastic Spelling — Levet V" (Solid State 
Speech"' Synthesizer <s required) 

45 95 

PHM 

3062 

Scholastic Spelling — Level VI" (Solid State 
Speech"* Synthesizer is required) .. 

45.95 

PHM 

3064 

Typing Tutor* *. 

Diftkene 

33 50 

PHD 

5007 

Teach Vburself BASIC. 

... 28.95 

PHD 

5009 

Music Skills Trainer. 

24.95 


PHD 

Dlakatta 

5011 

PHD 

5018 

PHD 

5019 

PHD 

5020 

PHD 

5023 

PHD 

5026 

PHD 

5030 

PHD 

5031 

PHD 

5039 

PHD 

504) 

PHD 

5042 

PHD 

5067 

PHT 

6007 

PHT 

6009 

PHT 

6011 

PHT 

6018 

PHT 

6019 

PHT 

6026 

PHT 

6031 

PHT 

6039 

PHT 

6041 

PHT 

6042 

PHT 

6067 


APPLICATION PROGRAMS CONTINUED 

Your Cost 

Entertainment Continued 



CaoMtle 


PHT 

6010 

Mystery Melody. 

. 7 95 

PHT 

6015 

Oldies Bui Goodies — Games 1 . 

. 1250 

PHT 

6017 

Oldies Bui Goodies — Games ll ... . 

.16.50 

PHT 

6025 

Saiutday Night Bingo (Solid State Speech'** 




Synthesizer is required) 

.20.95 

PHT 

6037 

Draw Poke' 

... 16.50 



Adventure Senes 


PHT 

6043 

Peate Adventure 

.24.95 

PHT 

6046 

Adventureland . 

. 24 95 

PHT 

6047 

Mission impossible 

. 24.95 

PHT 

6048 

Voodoo Castle. 

. 24.95 

PHT 

6049 

The Count. 

24.95 

PHT 

6050 

Si range Odyssey . 

.24.95 

PHT 

6051 

Mystery Fun House 

. 24 95 

PHT 

6052 

Pyramid ot Doom .. 

. 24 95 

PHT 

6053 

Ghost Town. 

.24.95 

PHT 

6054 

Savage island 1 6 ll 

32.95 

PHT 

6056 

Golden Voyage 

24 95 

OTHER APPLICATION PROGRAMS 




Command Module* 


PHM 

3000 

Diagnostic. 

.24.95 

PHM 

3001 

Demonstration. 

.58.95 

PHM 

3011 

Speech Editor (Solid Stale Speech"* 



Entertainment 



PHM 

3009 

Command Module 

Footoai 

24 50 

PHM 

3018 

Video Games 1 

2450 

PHM 

3023 

Hunt the WumquS 

20 95 

PHM 

3024 

Indoor Soccer 

24 50 

PHM 

3025 

Mind Challengers 

20 95 

PHM 

3030 

A Maze-lng 

.... 20 95 

PHM 

3031 

The Attack tt - 

32 95 

PHM 

3032 

Blastoff . 

20 95 

PHM 

3033 

Blackjack and Pokerft 

20 95 

PHM 

3034 

Husdetf 

20 95 

PHM 

3036 

ZeroZapff.. 

16 50 

PHM 

3037 

Hangmanff 

16 50 

PHM 

3038 

Connect Fourf f 

16 50 

PHM 

3039 

^htzeef f 

20.95 

PHM 

304 tD 

Adventure (Pirate Adventure Diskette 


PHM 

304 IT 

Game included! 

Adventure (Pirate Adventure Cassette 

39.95 

PHM 

3052 

Game Included) 

Tombstone C«ly: 21 si Ceniury . 

39.95 

32.95 

PHM 

3053 

TI Invaders 

32.95 

PHM 

3054 

Ca* wars 

32 95 

PHM 

3057 

Munch Man" 

... 32 95 

PHD 

5002 

Oifken# 

Tl-Trek (with speech) 

.12.50 

PHD 

5010 

Mystery MekxJy 

. 12 50 

PHD 

5015 

Oldies Bui Goodies — Games 1 

. 16.50 

PHD 

5017 

Otdies Bui Goodies — Games II 

20.95 

PHD 

5026 

Saturday Night Bmgo (S 0 H 1 Srate Speech’** 


PHD 

5037 

Synthesize' is requ*ed) . 

Draw Poker 

24 95 
20.95 

PHD 

5043 

Adverse Senes 

Pvate Adventure 

- 24 .95 

PHD 

5046 

Adver.tur eland 

• 24.95 

PHD 

5047 

Mission Impossible 

• 24.95 

PHD 

5048 

Voodoo Casde 

24.95 

PHD 

5049 

The Count 

24 95 

PHD 

5050 

Strange Odyssey . 

24.95 

PHD 

5051 

Mystery Fun House 

24 95 

PHD 

5052 

Pyramid ol Doom 

24 95 

PHD 

5053 

Ghost Town 

24.95 

PHD 

5054 

Savage island 1 S II 

32.95 

PHD 

5056 

Golden Voyage 

. 24.95 


SOFTWARE 

PHI 7001 
PHL 7002 
PHL 7003 
PHL 7004 
PHL 7005 
PHL 700$ 
PHL 7007 
PHL 7008 
PHI. 7Q09 
PHL 7010 
PHL 7011 


LIBRARIES 

The Home Financial Manager 

The Family Entertainer. 

The Elemenlary Educator 
The Music Educator .. .. 

The Super Programmer. 

The Speaking Math Teacher . 

The Spnakmg Reacimq Teache'. 

The Speaking Scholastic Spelling Teachei' 

The TI Arcade Game Senes 

The Milton Bradley Game Series . .. 

The Computer introductory Package .. . 


•A.AilaO'e m First Quaker >982 

••Avaiiat»e <n Second Quarier tge? 
i Developed d v Scon Foresnan 

ttDeveioped by Milton Bradley — The Attach. B'bsic HusHe ZemZap Connect Foui and 
Yankee are fademarxs ot Milion Bradley 
'Avaiiaoie only until replaced by peripheral card 
•Pending FCC approval available late F.rst Quanei >96. 

"UCSD UCSD Pascal and UCSD p System ate all itadernarks of ihe Reqenis ot 
the university p> CaMo'nia 


Other products from Texas Instruments: 

TI 59 $159.95 

TI-58C 87.95 

PC100C 148.95 

Programmer (LCD-new) 59.95 

























































FREE 


CATALOG & 
NEWSLETTERS 




for TI-99/4A USERS 

Catalog includes hundreds of programs of 
all types : Education & Science, Business 
and Professional applications, Games, Music, 
Utilities, Languages, and Demos. Largest 
collection of educational software for the 
TI-99/4(A) ever assembled. 

Tl SOURCE — For latest developments and 
reviews of new software. 

Tl LOGO SOURCE - Keeps Tl LOGO users 
abreast of latest developments, and reviews 
LOGO procedures. 


Write or Phone 

For Your Free Catalog & Newsletters Today 

MICROCOMPUTERS CORPORATION 

34 Maple Ave. 

Armonk, NY 10504 

Tel. (914) 273-6480 




EXCITING 
FUN ! 


VERY 

COLORFUL! 



Please state your 09a for appropriate brochure. 

or DISK &4iti#iSMiNO£D:8ASlC 


'V-c 

.y. C J 






i-4/D w. cypress Ave. 


mm 



space. Normally, you don’t intentionally 
get yourself into corners where it is nec¬ 
essary to resequence your programs, but 
it does frequently happen (courtesy of 
Murphy’s Law). On the Tl machine, 
resequencing is easily accomplished by 
typing RES and pressing the ENTER 
key. Presto! The program looks like this: 

100 PRINT “HELLO” 

1 10 PRINT “WHAT IS YOUR NAME?” 
120 INPUT NS 

130 PRINT “THANK YOU”;N$ 

140 END 

Now you can add additional lines be¬ 
tween the original ones. Many comput¬ 
ers do not have the rcsequencing function 
built in so you have to load in a separate 
program from a disk or tape. This func¬ 
tion is important enough that it should 
be built into the machine as it is in the 
TI-99/4A. 

General Considerations 

Regardless of the sophistication of 
the system, you should expect certain 
fundamental “creature comforts.” First, 
it is mandatory that the character display 
on the monitor screen be clear and easy 
on the eyes. You may not fully appre¬ 
ciate this during a brief demonstration 
in the store, but spend an hour or two 
peering at the screen in your basement, 
and you’ll know what I mean. Note: 
Characters displayed on a 9-inch monitor 
in the store may not appear so sharp 
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when you hook up to the 19-inch TV at 
home. On big screen displays the char¬ 
acters become more ragged due to the 
fact that the dots composing the char¬ 
acters are larger and spread out over a 
greater area. Some computers display 
white characters on a black background 
and vice versa. TheTI has exceptionally 
sharp black characters formed by an 
8x8 dot matrix with a very pale blue 
background. Or you can change the char¬ 
acter and background colors to any of 
16 colors. This is especially useful for 
educational programming. 

My only criticism of the Tl display 
capabilities is that with Tl BASIC it is 
limited to a line of 28 characters for text 
or 32 for graphics. [With Tl’s Editor/ 
Assembler Command Module, you have 
a 40 character “window” which auto¬ 
matically scrolls horizontally across an 
80-column “page.” The Video Display 
Processor chip inside the computer actu¬ 
ally has a 40-column “text mode,” and 
the software produces the doubling 
effect—Ed.) Some computers display 
less, but many are capable of displaying 
lines up to 80 characters or more. My 
Number two computer displays 40, but 
I see little practical difference between 
it and the Tl machine. However, the 80 
-character display is desirable if you 
plan to do extensive word processing 
(letters, reports, etc.). Having lower-case 
characters is also a nice feature if you 
plan to do word processing. The new 


TI-99/4A has a type of lower-case which 
is actually a compressed upper-case text; 
it works very well. Please note that you 
can do word processing with the 28 char¬ 
acter line format, but the display on the 
screen will not be spaced exactly as the 
text will appear on the printed page that 
the printer puts out. The advantage of 
having an 80-column screen display is 
that you can see what your printed out¬ 
put will look like before it gets to the 
printer. In any case, your printer (one 
of those hardware enhancements you’ll 
be wanting as mentioned earlier) will 
easily format output from any comput¬ 
er so that it fits on the printed page just 
as it should. The printer should also 
have the capability of printing both 
upper and lower case characters with 
the proper program, so that you need 
not worry about having lower-case resi¬ 
dent in your computer (but it is nice to 
have). 

Another “creature comfort” to con¬ 
sider is the computer keyboard. The 
original TI-99/4 was criticised for having 
a keyboard smaller than a conventional 
typewriter. Actually it is very easy to 
use and one can touch type on it very 
efficiently. ButTI has modified the key¬ 
board on the new TI-99/4A so it is more 
like a standard typewriter and added 
some function keys and a repeat key to 
improve the computer’s flexibility. 

If you select a disk system for pro¬ 
gram and data storage rather than a cas- 
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SOFTWARE FOR THE Tl 99/4 

COMPUTER 


Fast, well, structured programs which 
fully exploit the potential of the 
Tl computer for less than you expect 
to pay. Here is just a short list 
of what we have: 

Interactive graphics 
— a fast way to draw high 
resolution graphics 

3-D Startrek 

— Tl Graphics adds a new twist 
to this old favourite 


Music synthesizer 

High resolution games which test 
the limits of your skills 

Send for free brochure — 
Norton Software 

Box 575, Picton, Ontario KOK 2T0 


DISK DRIVE WOES? 

PRINTER INTERACTION? m 

MEMORY LOSS? 

ERRATIC OPERATION? W 

Don’t 

Blame The 
Software! — 

Power Line Spikes, Surges & ISO-2 

Hash could be the culprit! Pal * 4 - 259 - 705 ^ 

Floppies, printers, memory & processor often interact! Our 
patented ISOLATORS eliminate equipment interaction AND curb 
damaging Power Line Spikes, Surges and Hash. Guaranteed! 

• ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; integral 

Surge/Spike Suppression; 1875 W Maximum load, 1 KW load 
any socket.$69.95 

• ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks; (6 

sockets total); integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank.$69.95 

• SUPER ISOLATOR (ISO-3) similar to ISO-1 except double 

isolation & Suppression.$104.95 

• SUPER ISOLATOR (ISO-11) similar to ISO-2 except double 

isolation & Suppression.$104.95 

• MAGNUM ISOLATOR (ISO-17) 4 Quad Isolated sockets; For 

ULTRA SENSITIVE Systems.$181.95 

• CIRCUIT BREAKER, any model (Add-CB).Add $9.00 

• CKT BRKR/SWITCH/PILOT ( CBS).Add $17.00 

AT YOUR MasterCard, Visa, American Express 

DEALERS ORDER TOLL FREE 1-800-225-4876 

(except AK, HI, PR & Canada) 


Electronic Specialists, Inc. 

171 South Mam Street. Natick, Mass. 01760 

Technical & Non-800: 1 617-655 1532 


sette tape system, you will have the ad¬ 
vantages of speed and convenience but 
you will sacrifice something too. In ad¬ 
dition to the higher cost of the disk sys¬ 
tem (maybe 10 times the cost of a tape 
recorder), you will also lose some of 
your program space (random access 
memory, known as RAM) inside the 
computer. Some systems will have a2K 
overhead (2000 bytes) while others may 
require 10K or more. It is desirable to 
have a low overhead in the system if at 
all possible so that your valuable pro¬ 
gram memory space will be available for 
programs. The 99/4A disk system digests 
about 2K of your RAM leaving a nomi¬ 
nal 14K for programs (on the standard 
16K system). To put this into perspec¬ 
tive, one page of typed, double-spaced 
material with liberal margins is equiva¬ 
lent to about 2K of information. If you 
make the mistake of buying a 16K com¬ 
puter which has a 10K overhead for the 
disk system, you would only have about 
6K of program space remaining after 
you turn on the disk system. And one 
of the very popular computer brands 
actually has a 10K overhead! So when 
you look at one in a store, the salesper¬ 
son will probably insist that you get 
(and pay for) at least 32K of RAM. 
Moral: 16K memory in computer “A” 
does not necessarily equal 16K memory 
in computer “B”. Texas Instruments 
gives you a lot of memory for the 
money. 


How much memory will you actually 
need in your computer? Well, a 16K 
computer is generally considered satis¬ 
factory for most home use. For business 
and educational applications you will 
probably need more memory-48K is 
satisfactory in most cases. That covers 
your program memory requirements in¬ 
side the computer. For permanent stor¬ 
age of large amounts of data such as stu¬ 
dent grade records and inventory re¬ 
ports, you will use disk or tape. Such 
storage is relatively cheap. A diskette 
(called a “floppy disk” because they are 
flexible plastic) can store 90K or more 
of information on a 514 inch surface 
costing a mere four or five dollars. You 
can store the equivalent of about 50 
typed pages of information on one such 
disk. Cassette tape is okay for home use 
and for back-up copies of your disk data, 
but is generally too slow for serious busi¬ 
ness or educational applications. 

Service 

Check out the service policy on your 
computer before you buy. Some manu¬ 
facturers will exchange defective com¬ 
ponents, and others want to repair and 
return the original unit. If downtime is 
critical to you, choose the system which 
can be replaced in the shortest time. My 
99/4 developed intermittent problems 
after more than a year of very heavy 
use, and Tl exchanged it for a factory 


rebuilt unit for only $45.00 with same- 
day service and no questions asked. If 
trouble develops during warranty, the 
exchange charge is minimal. When I 
thought I had a defective disk system 
during the third month of ownership, 
the service center would have exchanged 
the entire disk system for about $3.50, 
but as it turned out, I had a had diskette 
instead. 

Where To Buy 

Deciding where to buy your computer 
can be difficult. Should you buy from a 
local computer store, a department 
store, or perhaps from a mail-order out¬ 
let? You can get some terrific bargains 
from a mail-order firm. You’ll see dozens 
of ads in any computer magazine and 
nearly all will accept credit cards mak¬ 
ing it very easy to buy. I saved nearly 
40% on my Tl machine buying from a 
firm in another city across the state; my 
Number 2 computer cost almost $500 
less from out of state compared with 
the local store. The argument for buying 
from a local dealer and paying more is 
that you can count on better personal 
service if your machine goes on the 
blink. This may or may not be true de¬ 
pending on your dealer’s integrity and 
quality of service. You could buy local¬ 
ly and still have problems with service. 
In my opinion, the overhead of the lo¬ 
cal computer store justifies the higher 

Continued on p. 82 
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LOWEST 
PRICE EVER! 



R.F. Modulator.$43 

Telephone Coupler.$169 

R.S.232 Access Interface.$169 

Disk Drive Controller. $239 

Disk Memory Drive.$389 

Memory Expansion (32K).$319 

Controllers (pair).$31 

Solid State Printer.$319 

PHM 3008 Home Financial Decisions.$26.00 

PHM 3013 Personal Record Keeping.$43 

PHD 5001 Mailing List.$60 

PHD 5021 Checkbook Manager. $18 

PHM 3008 Video Chess.$60 

PHM 3010 Physical Fitness. $26 

PHM 3009 Football.$26 

PHM 3018 Video Games I.$26 

PHM 3024 Indoor Soccer. $26 

PHM 3025 Mind Challengers. $22 

PHM 3031 The Attack.$35 

PHM 3032 Blasto. $22 

PHM 3033 Blackjack and Poker. $22 

PHM 3034 Hustle. $22 

PHM 3036 Zero Zap. $18 

PHM 3037 Hangman. $18 

PHM 3038 Connect Four.$18 

PHM 3039 Yahtzee.$22 

Tombstone City 21st Century. $34 

Munch Man. $34 

T! Invaders. $34 

Car Wars.$34 


CALL US TOLL FREE 

computer 
mail order 

^5? USE YOUR MASTERCARD OR VISA 

east west 

800-233-8950 800-648-3311 

In Pa. Call (717) 327-9575 In Nev. Call (702) 588-5654 

477 E. Third St., Williamsport, PA 17701 P.O. Box 6689. Stale Line. NV 894*9 


Memory .. . from p. 13 

The PEEK subprogram reads bytes of CPU RAM data and 
copies the data directly into TI BASIC variables. For exam¬ 
ple, the statement: 

CALL PEEK (8192,A,B,C(8)) 

reads three bytes of data from address 8192 and up, and 
assigns the values read to the variables A, B, and C(8). 

The PEEKV subprogram reads bytes from VDP RAM. It 
works exactly like PEEK, except PEEKV accesses VDP RAM 
instead of CPU RAM. 

The POKEV subprogram stores data values into VDP 
RAM. For example, 

CALL POKEV(784,30,30,30) 

writes the value 30 to VDP RAM locations 784, 785, and 
786. 

The CHARPAT subprogram reads a 16-character pattern 
identifier that specifies the pattern of a character code. For 
example, 

CALL CHARPAT(68,D$) 

places the pattern defining character code 68 in the string 
variable D$. 

The three Tl BASIC subprograms INIT, LOAD, and LINK 
interface assembly language programs and TI BASIC pro¬ 
grams. 

The INIT subprogram initializes the CPU memory for 
assembly language programs. The LOAD subprogram serves 
two purposes: it loads assembly language object files into 
CPU memory; and it loads data into CPU memory. 

There are two forms of the LOAD subprogram. One form 
is used to load an object file from a storage device into mem¬ 
ory and the second form is used to load data directly into 
CPU memory. For example, the statement 

CALL LOAD (“DSK1. DEMO”) 

loads the file DEMO from the diskette in Disk Drive 1. 

The second form of the LOAD subprogram is a POKE 
function for CPU RAM. For example, the statement 

CALL LOAD (8197,85,40) 

loads the value 85 into memory location 8197 and the value 
40 into memory location 8198. 

The LINK subprogram passes control and, optionally, a 
list ot parameters from a TI BASIC program to an assembly 
language program. For example, the statement 

CALL LINK (“PROG 1”,A,E(9)) 

passes control from a TI BASIC program to an assembly lan¬ 
guage program named PROG1 and passes the variables A and 
E(9) to the program. 

Access to System Routines 

The utility routines resident in the Mini Memory Com¬ 
mand Module can be called from an assembly language pro¬ 
gram to access machine resources and interface with the TI 
BASIC interpreter. It’s fair to warn you that the use of these 
routines requires a knowledge of the routines themselves and 
the organization of data used by the routines. You can get 
additional information about these routines from the Editor/ 
Assembler owner’s manual. (This is an excellent book, by the 
way. It’s packed with inside information on the Home Com¬ 
puter’s architecture.) 

Two types of access programs are resident in the Mini 
Memory Command Module. One program contains a collec¬ 
tion of system utilities with which to link to ROM/GROM 
routines, perform a keyboard scan, access the VDP, etc. The 
individual utility programs are classified as either a “Stan¬ 
dard Utility” program or an “Extended Utility” program. 

A second program contains TI BASIC interface utilities 
with which an assembly language program can access varia¬ 
bles passed through a CALL LINK statement in a TI BASIC 
program. This program also contains an error-handling utility 
to return exceptions to a TI BASIC program. 

Standard Utility Programs 

Here's a list of the standard system utilities which become 
accessible with the Mini Memory Command Module. 

— VDP Single Byte Write — write a single-byte value to a 
specified VDP RAM address. 

- VDP Multiple Byte Write - write multiple bytes from 
CPU RAM to VDP RAM. 
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— VDP Single Byte Read — read a single byte from a 
specified VDP RAM address. 

— VDP Multiple Byte Read — read multiple bytes from 
VDP RAM into CPU RAM. 

— VDP Write to Register — write a single-byte value to 
any of the VDP RAM registers. 

— Keyboard Scan — scan the keyboard and return a key- 
code and status. This routine can also read the position 
of the Wired Remote Controller. 

Extended Utility Programs 

Extended utilities are provided to access routines in the 
console GROMs and ROMs. These utilities are GPLLNK 
(link to GPL routines in GROM), XMLLNK (link to routines 
in ROM), and DSRLNK (link to Device Service Routines). 

The Mini Memory Module manual (try to say that three 
times real fast) advises that you ought to know what you’re 
doing before you access these routines. 

GPLLNK Routines 

The GPLLNK routines are as follows: 

— Load Standard Character Set — load the standard char¬ 
acter set into VDP RAM. 

— Load Small Character Set — Loads the small character 
set (for the 40-column “Text Mode”) into VDP RAM. 

— Execute Power-Up Routine — Initializes the system as 
if the computer had just been turned on. 

— Accept Tone - Issues an accepting tone for input. 

— Bad Response Tone - Issues a bad-response tone 
warning. 

— Bit Reversal Routine - Provides a mirror image of a 
byte of information. (This is often handy to form a 
mirror image of a character definition.) 

— Cassette Device Service Routine - Accesses a cassette 
tape recorder/player as a storage device. 

— Load Lower Case Character Set - Loads the lower-case 
character set into VDP RAM. 

A number of floating point routines are also available 
through GPLLNK. Here they are: 

— Convert a floating-point number to an ASCII string. 

— Compute the greatest integer contained in a value. 

— Raise a number to a specified power. 

— Compute the square root of a number. 

— Compute the inverse natural logarithm of a value. 

— Compute the natural lo£ of a number. 

— Compute the cosine of a number. 

— Compute the sine of a number. 

— Compute the tangent of a number. 

— Compute the arctangent of a number. 

XMLLNK Routines 

Routines in the console ROM can be accessed through the 
XMLLNK routine. The following routines can be called from 
an assembly language program using XMLLNK. 

— Floating-point addition. 

— Floating-point subtraction. 

— Floating-point multiplication. 

— Floating-point division. 

— Floating-point compare. 

— Floating-point stack addition. 

— Floating-point stack subtraction. 

— Floating-point stack multiplication. 

— Floating-point stack division. 

— Floating-point stack compare. 

— Convert a string to a number. 

— Convert a floating-point format number to integer. 

-- Push a value onto the value stack. 

— Pop a value from the value stack. 

— Convert an integer number to floating-point format. 

Continued on p. 52 



AC power line surges are destructive, can cost you 
money, and can't be prevented. But you can stop 
them from reaching your sensitive electronic equip¬ 
ment with a Surge Sentry. 

Surge Sentry acts in picoseconds to dissipate up 
to a 1,000,000 W, 100// second surge. Triggers at 
10% above nominal peak voltage. Works in parallel 
with the power line. Is easy to install for immediate 
protection. No complicated wiring or special tools 
required. 

Several different models to choose from, including 
an OEM version. Call or write today for a free brochure 


It'll c lean up your AC 



208 Mount Hermon Road, Suite #2, 

Scotts Valley, CA 95066 • (408) 438-5760 
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— VDP Single Byte Read — read a single byte from a 
specified VDP RAM address. 

— VDP Multiple Byte Read — read multiple bytes from 
VDP RAM into CPU RAM. 

— VDP Write to Register — write a single-byte value to 
any of the VDP RAM registers. 

— Keyboard Scan — scan the keyboard and return a key- 
code and status. This routine can also read the position 
of the Wired Remote Controller. 

Extended Utility Programs 

Extended utilities are provided to access routines in the 
console GROMs and ROMs. These utilities are GPLLNK 
(link to GPL routines in GROM), XMLLNK (link to routines 
in ROM), and DSRLNK (link to Device Service Routines). 

The Mini Memory Module manual (try to say that three 
times real fast) advises that you ought to know what you’re 
doing before you access these routines. 

GPLLNK Routines 

The GPLLNK routines are as follows: 

— Load Standard Character Set — load the standard char¬ 
acter set into VDP RAM. 

- Load Small Character Set - Loads the small character 
set (for the 40-column ‘Text Mode”) into VDP RAM. 

— Execute Power-Up Routine — Initializes the system as 
if the computer had just been turned on. 

— Accept Tone - Issues an accepting tone for input. 

— Bad Response Tone - Issues a bad-response tone 
warning. 

— Bit Reversal Routine — Provides a mirror image of a 
byte of information. (This is often handy to form a 
mirror image of a character definition.) 

- Cassette Device Service Routine — Accesses a cassette 
tape recorder/player as a storage device. 

- Load Lower Case Character Set - Loads the lower-case 
character set into VDP RAM. 

A number of floating point routines are also available 
through GPLLNK. Here they are: 

- Convert a floating-point number to an ASCII string. 

- Compute the greatest integer contained in a value. 

- Raise a number to a specified power. 

- Compute the square root of a number. 

- Compute the inverse natural logarithm of a value. 

- Compute the natural lo£ of a number. 

- Compute the cosine of a number. 

- Compute the sine of a number. 

- Compute the tangent of a number. 

- Compute the arctangent of a number. 

XMLLNK Routines 

Routines in the console ROM can be accessed through the 
XMLLNK routine. The following routines can be called from 
an assembly language program using XMLLNK. 

- Floating-point addition. 

- Floating-point subtraction. 

- Floating-point multiplication. 

- Floating-point division. 

- Floating-point compare. 

- Floating-point stack addition. 

- Floating-pomt stack subtraction. 

- Floating-point stack multiplication. 

- Floating-point stack division. 

- Floating-point stack compare. 

- Convert a string to a number. 

- Convert a floating-point format number to integer. 

- Push a value onto the value stack. 

- Pop a value from the value stack. 

- Convert an integer number to floating-point format. 

Continued on p. 52 



AC power line surges are destructive, can cost you 
money, and can't be prevented. But you can stop 
them from reaching your sensitive electronic equip¬ 
ment with a Surge Sentry. 

Surge Sentry acts in picoseconds to dissipate up 
to a 1,000,000 W, 100/x second surge. Triggers at 
10% above nominal peak voltage. Works in parallel 
with the power line. Is easy to install for immediate 
protection. No complicated wiring or special tools 
required. 

Several different models to choose from, including 
an OEM version. Call or write today for a free brochure. 

® S0RGG 

RGOGRV 

It’ll clean up your AC 



M1RMZS 

MJlNBUSTRIES 


208 Mount Hermon Road, Suite #2, 

Scotts Valley, CA 95066 • (408) 438-5760 
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PERIPHERALS 

PHP 1500 Solid Stale Speech- Synthesizer.i’V9' 

PHP 1600 Telephone Couple^ (Modern?. 209.05 

PHP 1700 RS-232 Accessories Interface . I 1 )'.*)** 

PHP 1800 Disk Drive Controller (One Dn« Uin»g»r 

DJC»»« wun ••cn Otsh Conirollm ..... ... .... H ft .91 

PHP 1850 Disk Memory Onve. .. . 4«W.«' 

PHP 1900 Sotid Slate Printer ..109.91 

PHP 2200 Memory Expansion (32K RAM).no.ns 

PHA 2100 R F Modulator (TV Adapter). 42.01 

PHA 4100 10" Color Monitor. iw.gi 

OPTIONAL ACCESSORIES 

PHP MOO Wired Remote Controllers (Pair). . 19.95 

PHA 1950 Thermal Paper (2 Pack). 12.91 

APPLICATION PROGRAMS 
Home M*nag*menl/Personal Finance 

Commend Module* 

PHM 3006 Home Financial Decisions. 

PHM 3007 Household Budget Management (Data storage 

sysiem is required). 

PHM 30»2 Securities Analysis . 

PHM 3013 Personal Record Keeping tDala siorage 

system is recommended). 

Tax/lnvesimeni Record keeping (Disk sysiem 

is required). 

Personal Real Esiate (Data storage sysiem 

i$ recommended) . 

Personal Report Generator (Data storage 

System is recommended). 

Olaktlte 

Mailing List . 

Personal Financial Aids.. . . 

Checkbook Manager. 

Business Aids llOrary - Finance Management 
(Exiended BASIC Command Module is required) 
Business Aids Library -• Inventory Management 
(Personal Record Keeping or Statistics 

Command Module is required) . 

Business Aids Library - Invoice Management 
(Personal Record keeping or Statistics 

Command Module is required) . 

Business Aids Library - Cash Management 
(Extended BASIC Command Module is required) 
Business Ards Library - Lease-Pure base 

Decisions. . 

Cassell* 

PHT 6003 Personal Financial Aids. 

PHT 6038 Business Aids Library 

Decisions. 


PHM 

PHM 

PHM 

PHM 

PHM 

PHM 

PHM 


30u2 

3003 

3004 

3005 
3008 
3010 
3015 


PHM 3020 
PHM 3021 
PHM 3027 


PHM 3016 


PHM 


PHM 


PHD 5001 
PHD 5003 
PHD 5021 
PHD 5022 

PHD 5024 


°HD 5027 

PHD 5029 
PHD 5038 


41.95 

■t 1.95 
(A •.*' 

'9.05 

94.91 

*491 

•'J.os 

?o oi 

:‘>.95 

4V«>' 


•«i OS 


PHM 

PHM 

PHM 


3040 

3043 

3059 


n.tjs 


so *)*, 


'(• 


95 


19.91 


Lease Purchase 


ao.oi 


ENTERTAINMENT 

Command Module 

Adventure (Pirate Adventure DiSketle 

Game Included) . 

Adventure (Pirate Adventure Cassette 
.Game Included). 

Diskette 

Ti-T.ek (with speech). 

Mystery melody . 

Oldies But Goodies — Games I . 

Oldies But Goodies - Games II. 

Saturday Night Bmgo (Solid State Speech 

Synthesizer is required). 

Draw poker . 

Adventure Series 
Pirate Adventure 

Adveniureiand . 

Mns<on impossible ... . 

Voodoo Castle. 

The Count. 

Strange Odyssey. 

Mystery Fun House 

Pyramid Ol Doom . 

Ghost Town. 

Savage Island t & H- 

Golden voyage- 


EOUCATION/PERSONAL ENRICHMENT 

Comand Module 

Early Learning Fun 
Beginning Grammar 
Number Magic .... 

Video Graphs 
Video Chess ... 

Physical Fitness 

Early Readmgt (Solid State Speech” 
Synthesizer «s required) 

MuS'C Make* tData storage system «s 
recommended* 

Weight Control ana Nutrition (Data storage 
system <s recommended! 

Addition and Subtraction t« (Solid State 
Speech” Synthesizer is recommenced) . 
Addition ana Subtraction tit (Sol'd State 
Speech” Synthesizer is recommended! 
Multiplication It (Solid State Speech” 

Synthesize* is recommenaedl. 

Tl LOGO (Memory Expansion is required! .- 
Reading Fun . 

Schcvestic Spelling — Level tilt (Sol'd Stale 

Speech” Synthesizer *5 required) 

Scholastic Spelling — Level )Vt (Solid State 
speech” Synthesizer »s required! 

Scholastic Spelling — Level Vt (Sol'd Stale 
Speech” Synthesize* is required) 

Scholastic Spelling — Level Vit (Solid Stale 

Speech” Synthesizer is required). 

Typing Tutor tt. 

Diskette 

Teach Voursell BASIC. 

Music Skills Trainer . . 

Computer Music Box 
Market Simulation 

Teach yoursei* Exlenoeo BASIC lExienqed 
8 AS 1 C Command Module *s required) 

Music Maker Demonstration (Music Mane* 
Command Module *s required) 

Basketball Statistics (Extended BASIC 
Command Module <s required) 

Bridge Bidding I 

Speak A Spell” Program (Solid State Speecn” 

Synihesi/er is reou-red)- 

Speak A Math” Program i Sol'd Stale 
Speech” Synthesizer and Terminal emulator II 

are required) . 

Bnoge Bidding it 
Bridge Bidding III 

Spell Writer (Te»mmai Emulator II Command 
Module and Solid Slste Speech” Synthesizer 

are required) . 

Teach Yourself beginning BASIC 


so.*>s 


PHO 5007 
PHD 5009 
PHD 5011 
PHD 5018 
PHD 50 1 9 

PHD 5020 

PHO 5023 

PHD 5026 
PHD 5030 

PHD 5031 


PHO 5039 
PHD 5041 
PHD 5042 




PHO 5067 


50.05 

1 ".os 


PHM 304 10 
PHM 304IT 


PHO 5002 
PHD 50t0 
PHD 5015 
PHD 5017 
PHO 5025 

PHO 5037 




U 0.95 

29.91 

.>9.91 

:«vn 

jo. 1 * 

42.9' 
u *>1 


PHD 

PHD 

PHO 

PHO 

PHD 

PHD 

PHD 

PHD 

PHD 

PHO 

PHD 


5043 

5046 

5047 

5048 

5049 

5050 

5051 

5052 

5053 

5054 
5056 


AM. *>.95 


PHT 60'0 
PHT 6015 
PHT 6017 
PHT 6025 

PHT 6037 

PHT 6043 
PHT 6046 
PHT 6047 
PHT 6048 
PHT 6049 
PHT 6050 
PHT 6051 
PHT 6052 
PHT 6053 
PHT 6054 
PHT 6056 


Cassette 

Mystery melody.- 

Oldies But Goodies — Games i . 

Old es Bui Goodies — Games ll. 

Saturday Night Bmgo (Solid State Speech” 

Synthes.zer is required!. 

Draw Poker. 

Adventure Series 
P.rate Adventure .. 

Adveniureiand. 

Mission Impossible. 

Voodoo Casile ............... 

The Couni . 

Strange Odyssey. At I. V>.9i 

Mystery fun House. 

Pyramid cl Doom .. 

Ghosl Townn . 

Savage Island I A II ..... 

Golden Voyage. 


21.95 

21.91 
29.9' 

42.9' 

11.91 


Cats* tie 

Teach Yourself BASIC. 

Music Skills Tram«r. 

Computer MuS'C Box 
Market Simulation ... 

Teach yourseH E»t*nded BASIC (Extended 
BASIC Command Module is required) 

Bndge Bidding I. 

Speak A Maih” Program (Solid State Speech • 
Synthesize* and Terminal Emulator ll 
are required) ... 

Bridge Bidding ll. 

Bridge Bidding III . 

Spell Write* (Solid Slate Speech- Synthesize* 
and Terminal Emulator II Command Moau'e 

are required) . 

Teach Yourself Beginning BASIC 

OTHER APPLICATION PROGRAMS 
Commend Modules 

Diagnostic. 

Demonstration . 

Speech Editor (Solid St*»e Speech” 

Synthesize* i* required). ... 

Statistics (Data siorage system is recommended) 

Extended BASIC .. 

Terminal Emulator II . ... 

Editor Assemble*. 

Mini-Memory. 


PHT 6007 
PHT 6009 
PHT 6011 
PHT 60tB 
PHT 6019 

PHT 6026 
PHT 6031 


PHT 6039 
PHT 6041 
PHT 6042 


PHT 6067 


PHM 

PHM 

PHM 


PHM 

PHM 

PHM 

PHM 

PHM 


3000 

3001 
3011 

3014 

3026 

3035 

3055 

3050 


41.9' 


PHD 

PHD 

PHD 

PHO 

PHD 

PHD 

PHD 


5004 

5005 

5006 
5008 

5012 

5013 
5016 


PHT 6004 

PHT 6006 
PHT 6008 
PHT 6013 
PHT 6016 
PHT 8044 


Olskett* 

Programming Aids l . 

Programming Aids ll. 

Math Routine Library . . 
Electrical Engineering L»b*a'y 
Programming Aids HI . . 
Graphing Package 
Structural Engineering Library 
Cassette 

Programming Aids I ... 

Math Routine Library 
Electrical Engineering Library 
Graphing Package 
Structural Engineering Library 
SMU Circuit Analysis I- 


CANADIANS! 





Texas Instruments 

TI-99/4A Home Computer 


PLUS 


rf modulator 

This package consists of 1 PMC 004AHome Computer; 1 PHA 2100 RF Modulator; 

1 PHA 2000 Cassette Cable; 1 PHA 2602 Basic Manual and 1 PHA 2603 Users Guide, 


CANADIAN FUNDS 
DELIVERY AFTFR JUNK 1 1982 


DISK DRIVE 


PLUS 


controller 

This package consists of 1 PHP 1850 Disk Memory Drive; 1 PHP 1800 Disk Drive 
Controller; 1 PHM 3019 Disk Manager Command Module and two Manuals. 


CANADIAN FUNDS 


j 


i 




IN COMMAND MODULES 


BUY ANY THREE COMMAND MODULES BEFORE JUNE 30 
1982, AND TEXAS INSTRUMENTS WILL SEND YOU A MUNCH 
MAN COMMAND MODULE AT NO EXTRA COST. 

WRITF FOR AVAILABILITY OF NEW TEXAS INSTRUMENTS ITEMS 

PAYMENT AND DELIVERY: All prices quoted are in Canadian Funds. For faster delivery, pay by 
Certified Cheque or Money Order (personal cheques take two weeks to clear). At these prices, we 
cannot afford Credit Card purchases. Add $5.00 postage and handling to all orders. We can provide 
any item on the Texas Instruments Canadian price list. All prices subject to change. 

WRITE FOR PRICFS ON ALL TI99/4A PRODUCTS AVAILABLE IN CANADA 

403 426 2152 


PHM 

3009 

Football 

PHM 

3033 

PHM 

3018 

Video Games 1 

PHM 

3034 

PHM 

3023 

Hunt the Wumpus 

PHM 

3036 

PHM 

3024 

Indoor Soccer 

PHM 

3037 

PHM 

3025 

Mind Challengers 

PHM 

3038 

PHM 

3030 

A-Maze-Ing 

PHM 

3039 

PHM 

3031 

The Attackft 

PHM 

3052 

PHM 

3032 

Blastott 

PHM 

3053 




PHM 

3054 


Blackjack and Pokerf 

Hustle+t 

ZeroZapff 

Hangmanft 
Connect Fourft 
Yahtzeeft 

Tombstone City 
Tl Invaders 
Car Wars 


CANADIAN FUNDS 


DELIVERY AFTER JUNE 1 1982 


Canadian Micro 


Works 


3724 91 Street Edmonton Alberta Canada T6E 5M3 






































aster than a speeding alien laser, 

More powerful than an 8-bit data train. 
Able to leap tall sorts in a single bound. 
Look — Up in the high RAM — 

It’s an editor. . . It’s an assembler. . . 


ITS 



A 99'er Assembly Language Series 


A Screen 
Printing Utility 

Part 1: 


Design Considerations 


Language/ 


By Patricia Swift 

Assembly Language Editor (The Human One) 


O ne of the best features of the TI-99/4(A) computer 
is its graphics capability. The programmer can create 
a huge variety of screens by using the simple char¬ 
acter-definition commands of Tl BASIC. Wouldn't it be nice 
to dump those screens to your non-thcrmal printer? This 
two-part article presents a method for doing this. We will be 
using an Epson MX-100 printer, but many of the principles 
are applicable to any printer capable of bit-map (dot-ad¬ 
dressable) graphics such as the MPI 88G, Okidata Microline 
series (with graphics option), and the EPSON MX-80 equip¬ 
ped with GRAPH-TRAX 80. Part I gives the theory behind 
the screen dump. In the next issue, Part II will give the 
Assembly Language subroutine itself. 

I should mention that the 99/4A has an improved video 
processor (TMS9918A) which allows you to define up to 768 
unique characters on the screen. However, this bit-map mode 
requires an extra 12K of memory to hold the larger tables 
needed. We’ll limit ourselves to the Graphics I, or standard 
mode, in this discussion. 

Approach—in English 

The video screen contains 768 character positions, ar¬ 
ranged in 24 rows of 32 characters. Each character is com¬ 
posed of an 8x8 dot matrix, giving you a screen of 256 x 
192 dots. The screen dump program will reproduce the 
screen dot-for-dot on the printer. 

With bit-image mode selected, the MX-100 prints “char¬ 
acters” which are one dot wide and 8 dots high. (See W.K. 
Balthrop’s article, “From Dots to Plots”, in the last issue of 
99‘er Magazine.) Since the screen characters are also 8 dots 
high, each screen character can be represented by 8 MX-100 
bit-image characters, for a total of 64 possible dots per screen 
character. 

Accessing the Screen Image 

The contents of the screen are stored in VDP RAM. Since 
we are not concerned with color here, only two of the screen 
tables in VDP RAM are of interest. The first is the Screen 
Image Table, which starts at default address >0000 and 
contains 768 bytes. Each byte corresponds to a character 
position on the screen, and contains the character number 
occupying that screen position. VDP RAM addresses >0000 
through >001F correspond to the first row' of screen char¬ 
acters, VDP RAM addresses >0020 through >003F corre¬ 
spond to the second screen row, and so on. Since each char¬ 
acter number is contained in one byte, you can see that the 
character numbers must be between >00 and >FF, or 
decimal 0 through 255. 


The second table we’ll need is the Pattern Description 
Table, which starts at VDP RAM address >0800 by default. 
This table contains the dot patterns for each of the 256 char¬ 
acters which can be in use. The BASIC subprogram CHAR, 
which is used to define dot patterns for characters, stores 
patterns in this table. Since a character pattern takes 8 bytes 
to define, and there can be up to 256 different characters, 
the Pattern Description Table occupies 2048 bytes of VDP 
RAM. 

Figure 1 shows the relationship between these two tables. 
For a given screen ROW and COLUMN, the VDP RAM 
address of the corresponding character number is given by 
(ROW - 1) * 32 + COLUMN - 1. Once you have obtained this 
character number, you can use it to index to the correct spot 
in the Pattern Description Table. The offset in this table is 
just (CHAR#-1) *8, since each pattern description is 8 
bytes long. Figure 1 shows an example of finding the pat¬ 
tern for the home postion (ROW 1, COLUMN 1) on the 
screen. The character number resides in the Screen Image 
Table at address 0. If the home character on the screen is 
“A”, then VDP RAM address 0 contains the value 65 or > 
41. The offset in the Pattern Description Table is then (65- 
1) *8 = 512 or >200. Adding this to the base address of the 
Pattern Description Table, we get VDP RAM address >800 
+ > 200= >0A00. The eight bytes starting at >0A00 in 
VDP RAM contain the pattern for the character “A”. You 
can see that tor our purposes, the contents of the Screen 
Image Table are just intermediate, though necessary, data. 
The character pattern is what we’re really after. 


Figure 1. 
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Space Station I 

We Want YOU 

Awaiting the arrival of the Alien 
Fleet, we are in dire need of a 
tactical strategy to defeat the 
invading Aliens. 

Are YOU up to the 

Challenge? 

Report Directly to: Space Station I 

Mission: To Save Earth 

SPACE STATION I is an exercise for the 99/4 (A)'s 
Raw Power. This arcade game is programmed in 
assembler language with no console routines used 
And with a high speed disc loader, 10 times faster than 
'the standard extended basic loader, you’ll discover fast, 
challenging and limitless fun. 




Required Equipment: Extended basic command module, 
expansion RAM and one disc drive (j°y stick optional). 

^ i Coming Soon, SPACE STATION I in cassette 

form, with Super Fast loader. 

( jj| SEND CHECK OR MONEY ORDER TO 4 0 11 11 PJ 

DATA FORCE INCORPORATED 

10 S. 312 Hampshire Lane East Hinsdale. IL 60521 (312) 323-017 

□ I accept the challenge Please send me Diskette(s) ol 

SPACE STATION I al $34 95 each, (allow 2 to 3 weeks (or delivery) 


Name 

Adress 
City _ 


State 


Zip- 


The 8-byte character pattern represents the dot pattern 
which appears on the screen in what I’ll call “row-wise” 
form The top portion of Figure 2 illustrates this for the 
character “A”. The first byte of the pattern represents the 
first row of dots which comprise the character. The hexadec¬ 
imal notation is just a shorthand way to group four bits at a 
time, with bits of value 1 standing for dots which are turned 

on in the character. 

Translating the Characters to MX-100 Format 

The Epson printer constructs its bit-image output in a 
different way. It uses what I’ll call “column-wise” form. It 
still takes 8 bytes to produce the same character, but each 
byte of data passed to the printer represents a column (rather 
than a row) of dots in the finished character. The bottom of 
Figure 2 illustrates this. If we think of the character’s dot 
pattern as an 8 x 8 matrix, then the translation from Tl in¬ 
ternal format to MX-100 (or MX-80) bit-image format is 
equivalent to transposing the matrix. We can’t really treat 
each character pattern as a 64-bit matrix because 9900 
Assembly Language does not have a BIT data type, but. we 
can base the logic of the program on this idea. 

99/4(A) character pattern from Pattern Description Table 



Figure 3. 
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| 0000 , 
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1 0000 
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0011 

1111 1 

1 0100 1000 4 0000 0000 I 
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Epson MX-100 bit image data 

Program Outline 

The screen dump program reads the Screen Image I able 
one byte at a time starting at the top (VDP RAM address 0). 
The value of each byte is used to calculate the position of the 
character pattern, and the 8-byte pattern is obtained from 
the Pattern Description Table. These 8 bytes will be manip¬ 
ulated to produce 8 bytes of information encoded for the 
MX-100 printer. Figure 3 shows how the bits of the 99/4(A) 
character pattern are rearranged to form bit-image data for 
the MX-100. Notice that the data at byte M, bit N is moved 
to byte N bit M-or transposed. The program will also have 
to send certain control characters for bit-image mode to the 

printer. 

Next Time , . . 

Part II of this article will present a method of rearranging 

the bits in the character patterns, and show an Assembly 

Language implementation of these ideas. 
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TI-99/4A Home Computer 

Whether you're already knowledgeable about computers or want to learn how to get started, 
the TI-99/4A is for you. The TI-99/4A gives you an unmatched combination of features includina- 

• Powerful TI-BASIC . xo 

• NEW typewriter keyboard ^i«sb® 

• Up to 72K total memory capacity 

Service is unparalleled with the broad Tl nation-wide service center network, 
and Tl’s No Cost Exchange Warranty Program. The retail price is S495. Your 
special BACH Company price is slashed to a low $314.95. To get a complete 
software list or to order, call the number below. 

CALL TOLL F R EE 800-227-8292 m ca800-982-6188 

Solid State Speech Synthesizer 108.95 

Telephone Coupler 158.95 

RS-232 Accessories Interface 158,95 

Disk Drive Controller 214.95 

Disk Memory Drive 357.95 

Maxell MD1 Sngl Side 5" Flpy Disk 3.91 

Maxell MD2 Dbl Side 5" Flpy Disk 4.92 

Maxell FD2 Dbl Side 8” Flpy Disk 6.97 

Solid State Printer 296.95 

Memory Expansion (32K RAM) 279.95 


Pascal Peripheral 
10" Color Monitor 
Expansion Box 
Disk Controller Card 
RS-232 Card 
Disk Drive Card 
Memory Expansion Card 
Pascal Code Peripheral Card 
Extended BASIC 
Tl LOGO 


289.95 

319.95 

192.95 

192.95 

134.95 

297.95 

228.95 

189.95 

74.95 

89.95 


The BACH 


715 Ensign Way, Palo Alto, CA 94303 

(415) 494-1995 
Or Visit Our Showroom 
2500 Old Middlefield Rd. 
Mountain View, CA 

,* - * * * ° 1 
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Letters . .. from p. 7 

variety of topics. Keep up the great work. 
(And I am looking forward with great anx¬ 
iousness to the day when the 99'er becomes 
a monthly.) 

And speaking of praises, I would like to 
thank you for your kind words [regarding 
their Tf-ASTEROIDS program] which ap¬ 
peared in your article The Joys of Com¬ 
puter Gaming (Vol. 1, No. 4). 

Rick Rothstein 
FFF Software 
Trenton, NJ 


lOO 

no 
2 20 
2 30 
1 40 
150 
160 
170 
180 
190 
200 
210 
220 


umitmuiiM 


PROGRAM LOADER 


RICK ROTHSTEIN 




REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 

CALL CLEAR ;j PRINT 

"PROGRAM STATUS.WORKING 

: DIM Ait 20):s OPEN #1:"DSK1 - 
RELATIVE,INTERNAL 
DEF LN*<N)=CHR*<0>fcCHR* (N) 

DEF DI* <R)=CHR*<162>&CHR*(240)VCHR*U83>fcCHR* 
<200>5eCHR* <LEN(STR« (R> > >&STR* CR )?<CHR*< l79)fcCHR* 
(200) &CHR* < 1 > &STR* <COL> S.CHR* U82)i«CHR* (160 


:: CL*="CLEAR’ 
INPUT . 


DEF IF*(N) =CHR*< 132>J."K3-tCHR*U9O>8,CHR*<2O0> 

XrCNR* <2>&STR* (N)iCHR* (176)fcCHR*( 169>fcCHR» (199) 
I.CHR* (LEN (A* ( l ~64> ) V5> V" DSK 1 . -&A* < I -64 ) 

FOR 1=0 TO 20 

J=J*1 2! INPUT Ml:AS I I),D,C,D i; IF 1=0 
THEN 280 ELSE IF J>=127 OR LEN(A*(I> > «Q 
THEN 290 ELSE IF ABS(B)<>5 OR A*(I)-"LOADER" 
THEN 270 
NEXT I 

CLOSE #1 2: EN*=CHR*C181)LCHR*<199>*CHR*<2B)& 
"PRESS <ERASE> TO END PROGRAMCHR* (0) i 
i C0L=1 :i L=I-1 j: DPEN #2:"DSK1.CAT", 

VARIABLE 163 

300 PRINT •2:LN*<l)*,CHR*(157)fcCHR»C200>8.CHR*<5> 
VCL**.CHR* (O) 

310 PRINT #2:LN* <2>fcDI*n>8,CHR*(l99>arCHR* (2B>& 
"CATALOS"l,RPT» <" ", 12-LEN(A*(0> ) >* 

"DISKNAME-"«<A» lO> 1.CHR* (O) 

320 COL=8 i: FOR 1 = 1 TO L x2 PRINT #2:LN*<1*2)6DI* 

( 12+I-IN7 <L/2) >8«CHR*< 199>»«CHR*(3+LEN<A* (1> ) ) 
tCHR* (I *-64) —"t*A» (1) irCHR* <0) : ! NEXT 1 

330 PRINT 4*2;LN*(L*3)$,CHR* (162 > 1<CHR* < 240) fcCHR* (1B3> 
fcCHR* (200) &CHRt < 2) i, "24 " *,CHR* < 179 ) 6CHR* (200) 

&CHR» < 1 > V 1 "ICHR* ( 1B2) &CHR* 123B> WENS 

340 PRINT #2x LN* (L*-4> fcCHR* U 57 )&CHR*<200) fcCHR* (3)$. 

" KEY -&CHR* (103) fcCHR* (200) &CHR* (1 > «," 0" fcCHR* (179) 
k"kd>’'*.CMR*( 179>i"SSrfcCHR*< 1B2)I«CHR» (O) 

350 PRINT #2:LN*(L*-5>fcCHR* (132) fc ,, S0"$.CHR* (190>tCHR* 

(200 ) $«CWR* (1)4. "O" l»CHR* ( 176)X,C HR* (201 >&LN* (L+4) 
4rCHR*<0> 

360 FOR 1=65 TO L*64 is PRINT #2rl_N* (L+l—59) l»IF* ( i > 
fcCHRt(0>:s NEXT I 

370 PRINT *2sLN*(2*L*-6>&CHR*(132> VK0 , ‘&CHR*(19O» 

8.CHR* ( 200) irCHft* (1 > V 7 " i-CHftS (176) 8.CHR* (157> fcCHR* 
(200) fcCHR* (5) !<CL*fcCHR* (130) $<CHR» (139) ««CHR« (0) 

380 PRINT #2;LN*<2*L+7>IcCHR*(134>*<CHR*(201>*«LN*<L*4> 
$rCHR*(0) :CHR« (255)$rCHR*(255> • x S CLOSE #2 s 
* DISPLAY AT(23,21)BEEPt"COMPLETE" t: END 


Thank you for volunteering your inter - 
esting soiution , Rick . One additional com¬ 
ment: When the contents of a disk wifi not 
be changed frequently, the following 
sequence of commands may be entered to 
obtain a LOAD file: 

RUN "DSK1.LOADER" 

NEW 

MERGE DSK7.CAT 
SAVE DSK 1.LOAD 

The menu will then automatically appear 
upon entering Extended BASIC . 

Dear Sir: 

Your magazine couldn't be any better. 
Some programs published carry the "X'd 
out" disk. How do we store these programs 
for future use? 

C. M. Katterjohn 
Decatur, GA 

These full-memory programs may be 
stored on cassette tape. Note: If you have a 
disk system , do not use it to SA VE segments 
of your type-in work for later dumping to 
cassette. The program might not RUN. It's 
safer to keep the disk controller off, and 
SAVE code segments directly to cassette 
tape. 

Dear Sir: 

As a joyful owner of theTI-99/4A com¬ 
puter, I would first like to compliment you 
on the 99'er Magazine. I have found the 
articles to be very informative and, in many 
cases, useful for my purposes. Keep up the 
good work, and take a shot at J. C. Penny's 
to carry your magazine as they are a large 
retailer of the 99/4A system. 

Now the reason I'm prompted to write 
you: Over the past couple of years I have 
acquired a rather extensive home remote 
control system from BSR Corporation— 
specifically, the X10 model. I read articles 
everywhere on how to make your home 
computer operate this marvelous system. In 
every case but one, the hardware isexpensive 
($100+) or requires a degree in electrical 
engineering to build. The one exception is 
made by Radio Shack and sells for $39.95 
as a complete unit. It is packaged to connect 
directly to the cassette port of most TRS80 
systems, includes two cassette tapes with 
the BASIC programs to operate the system 
under an 8 to 16K environment, and a 
printed listing of the program. I'm sorry to 
report that I bought this unit and could find 
no simple way to interface it to my 99/4A. 

Interfacing this device seems to have a 
number of problems. 

1. PEEK and POKE instructions are used. 

2. Even if the 99/4A had PEEK and POKE 

I wouldn't know what to POKE or PEEK, 
and where. 

3. The Radio Shack controller is sold as a 
black box and I am finding it difficult to get 
any kind of schematic prints for it. 

4. Even if the Tl cassette port could be 
used, the cables are incompatible. 

Help.Is there a reader who might 

shed some light on my project or maybe 
you would be interested in this useful and 
popular system as an article in upcoming 
99'er issues. 

Elden Kerr 
Cupertino, CA 

The TI-99/4A does have the ability to 
PEEK and POKE if you have either the 
stand-alone Editor/Assembler Command 
Module or the Mini Memory Command 
Module. Also, with Extended BASIC and 
the Expansion Memory Peripheral you have 
the ability to PEEK and POKE into this ad¬ 
ditional memory, but not into the console's 
16K RAM . What you suggest, Eiden, would 
indeed make an interesting and useful article. 
Are there any readers out there who'd like 
to take the bait and run with it? ggg 
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By Flavian Stellerine 


134 Division St. 
Trenton , NJ 08611 



•> # ^ si - f 

f hen; ram falls on a surface, part of it passes into 
fr ‘ the Vsbil (unless* the surface is impervious such as 
4 concrete or asphalt) and the remainder disappears 
over a period of time either by evaporation or by runoff 
(overland *tldW)' by,' both.;In .most engineering drainage 
systems, the amount , of water lost by evaporation is neg¬ 
ligible; thus, drainage ." 


)t> infiltrate 

surface depressions (lakes, swamp, etc.) within the drainage 
area. Until recently, the Rational Method was used for 
calculating design discharges for storm drains. This method 
has variou^drawbacks and is of limited applicability. The 
method used; ftjr tftU> ,'program. is the Izzard dimensionless 
hydrograph. This, method has been verified in laboratory 
tests and gives computed overland flow hydrographs agreeing 
closely with the measured hydrographs. The results of Izzard’s 
method can be used by engineers in the design of drainage 
facilities for parking lots, airports, highways, etc. (See sample 
problem.) *, .* *V„.• ‘ 

•* *• i i. * ii I » i • I • 

Program Description : 

.Input to the Overland Flow Program consists of two ele¬ 
ments. The fji;st consists of rainfall data and the second con¬ 
sists of physical/ch|racteristics. 

Standard curves (see fig. 1) may be developed to express 
rainfall intensity-duration relationships with an accuracy suf¬ 
ficient for drainage problems. Rainfall intensity-duration 
data have been published by the National Weather Service. 




Typical Intensity-Duration-Frequency Curve 

/ *•* . ^ "* #• 't . * . . i * ’* ^ • 

* . : . * A* • \ < • # • * 

The physical characteristics needed are; length, width, and 
slope of the area of interest, and a coefficient to describe the 
type of surface in question. The computer program contains 
a table from which the surface coefficient can be determined. 

Output from the program can be displayed on the moni¬ 
tor screen or TT thermal printer. The program displays input 
data and the overland flow hydrograph in tabular and/or 
graphic format The program has the capability of calculating 
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and displaying two hydrographs at any one time. Thus, it is 
possible to vary the input data and compare the results. 


Depression Storage 


Equilibrium: 


Equilibrium time (Te): 


Infiltration: 


Intensity: 


Maximum Discharge: 


Roughness Factor: 


Length: 


Slope: 

Width: 


Step 1: 


Step 2: 


Definition of Terms 

Rainwater retained in puddles, 
ditches, and other-depressions in 
the soil surface. 

Occurs when the intensity of effec¬ 
tive rainfall is equal to the outflow 
discharge. See Figure 2. 

The time in minutes when the equi¬ 
librium condition is reached. See 
Figure 2. 

Passage of water through the soil 
surface into the soil. 

Effective rainfall intensity in inches 
per hour. Effective rainfall is that 
which occurs after depression stor¬ 
age and infiltration capacities are 
met. See Figure 2. 

The discharge, in cubic feet per sec¬ 
ond, when equilibrium is reached. 
See Figure 2. 

A coefficient that characterizes the 
resistance to flow of a particular 
surface type. 

Distance, in feet, in the direction of 
slope, on which overland flow oc¬ 
curs. See Figure 3. 

See Figure 3. 

Distance, in feet, perpendicular to 
the length, on which overland flow 
occurs. See Figure 3. 


Operating Instructions 

Insert the cassette into a recorder, type: OLD 
CS1 and press ENTER. The computer then dis¬ 
plays directions for loading the tape. 

When the cursor appears, type RUN, and press 
ENTER. When the title screen appears, press 
any key. Then select the screen or thermal print¬ 
er as the device for output from the program. 

% 
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Sample Problem '\ 

A parking lot 300 ft. long in the direction of the slope and 
900 ft. wide has a tar and gravel pavement on a slope of 
.0025. Assuming a uniform rainfall intensity of 2.75 in/hr for 
30 minutes, what is the maximum discharge that a gutter 
should be designed for. 

Type RUN, then press ENTER. 

Select the thermal printer as the output device. 

Enter the following data: 

Intensity 2.75 

Duration 30 

Length 300 

Width 900 

Slope .0025 

Roughness Factor .017 
Select option 1. 

The gutter should be designed for a maximum discharge of 
17.2 cfs. 


if 




!>• 


A. •«/’ 


DAT ft— H VOPnG RMF'H PI 

C-1 MEN: 

INTENSI TV < IN/HR * = 2. 75. 

DURATIONS IN.-- 3C 
LENGTH (FT '500 

WIDTH rFT:i= 900 

SLOPE CFT/FTjs .0025- 

ROUGHNESS FhCTDP= .CUT 

EGUILIE. TIME:MIM1= 19.5.2 
hh:<: dischrrge.:cfs.'o 17.133 


■ u 


HVCPOGRRPH CL 
T I ME Ii M IN ' OI SC HftRGE >. CF 


0. 172 
1.021 
2.034 
6.531 
$.453 
12.021 
14.260 

12.463 
16.126 
17.167 
17.1 
12.469 

13.750 
12.031 
10.312 
6 . 294 
6.375 
5.. 136 
3. 433 
1.719 
O. 629 


33. 4 
36.4 
46. 0 
37. 9 


S' * •» * j* ►» 


e * *' V f * .*) .ft 1 
,r " < «r ft 




* *■ *4 Tf * * * *‘* * * + * + v i ±. m 

* , > $Wp 3* ** r * Affw $|f(J(JsIr(g-the output device, the computer 

1 *"*' ** *‘*t»»* f *data needed to compute the 

—-feflliFte bydrograph. Type in the data re- 


f'f'rrmr yyy777*’ * T*"'': 

j. ; ;•;; fw {$$£$$ fe entered, the computer will gen- 

- * •• * * 1 1IS 511: * WC®* a * h>wograph and display the menu. Se- 

rW a .. \ V > > T 1 v in <i i i t ■ f i I r li •* * .4 . 

' > < aKS Vr // .... •’ lA/*f AFM-i /\r rU a f nil ^ f i a m . 


tfii^ed and press 


DISPLAY 


• ~ v .1 7 * * •« ^ * * - f ! t ?f the following options: 

k;;; * ♦ ;• * *» * »* »* n i * ft$ftAY hydrograph 

h | ■ 1 ; J * * ■ <' 3/ * COMPtltE. . ANOTHER HYDROGRAPH 

‘T' ’ * * f * -* *■ •!•<-.% ; 4 -i, - 

s; .^nternpw problem 

' 5 * * * * * * # i. 


AND COMPARE 
REDIRECT OUTPUT 


. . * 6: ^ END PROGRAM 

! * * - * * »-■ # #-• ♦ .#• ** * 11 * <• • *' * ■» ■ -..,. 

completing any 

> ^ ^ l Z t **»*«%*:* the computer returns t 

* *" «* f*ts t m if at it * fh'teft* *: • . r : • 

a * l» * , :: * * ■*' ^ g < f * i « j » . U. . .. - - ■ ’ ' • 


Figure 3. 
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< X l • 


MAXIMUM 


O, 

cc 

< 

X 

o 

w 

5 


; EFFECTIVE HA IN FA L L / S\ 


— •* DURATION — 

T “ - “I 




EQUIL IBRIUM 


TIME 

Typical Overland Flow Hydrograph 

■ •. 
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jm^GIVEN AND CALCU- 

you select option 1, the computer 
‘nput date that you entered and 
• Values for equilibrium time 
m discharge 


Ut 


^*3^4 :j; 


% * ; 
f f / 


. >< 


A X 


5* ^ 
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v v 
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Sample Problem 2 

If the parking lot described in problem 1 is resurfaced 
with asphalt, what effect will this have? 

After problem 1 is complete select option 3. 

Enter the same data as for problem 1 with the exception 
of the roughness factor. Enter .007. 

Select options 1 and 2. 


HVDRDGRflPH U2 


DATA—HYPROGRhPH H2 

TIME < MIN) 

DI SC MARGE 

I M EN. 



fi 

. 9 

0. 172 

IHTENSlTYi;iMH*.= 

—-CT 

• • • V 


i 

. c* 

■ Cr 

1.031 
3.094 

DURATI DM <: HIW) = 

30 


•Cl 

4 

» • 

. 6 

6.531 

9.453 

LENGTH*FTJ= 

300 


c i 

C, 

. 3 
. 4 

12.031 

14.266 

WIDTH CFT!i = 

900 


r 

. 4 

13.469 

16.166 

SLOPE‘F T'F T‘ = 

. 0023 


9 

30 

• 

. 0 

17.167 
17.1S7 

ROUGHNESS FACTDR= 

. 007 


:“0 

:-.fj 

. 1 

A*. 

» o 

12.469 
13.750 

CALCULATED- 



30 

• 5 
”1 

12,031 

30.312 

— — —— — —--- 



v'J 

» r 

A 

EGUILIE. TIME'.MIN* 

= 9.2 


61 

31 
■ • 

. 1 

.3 

— 

6. 5.94 
6. ©75 

MAX DISCHARGE CFS‘ 

= 17.166 


33 

V - ■ 

— 

.3 

3. 136 
3. 436 




36 

. 6 

1.719 




41 

.3 

0.359 




100 


* ■ ■ > ■ 





•> 




/. 


'j 

■ 





V 

X 



D 



■ 



F 

73 



LEGEND 

1 w 


M 

A 

V 

V ■ 

X = HVDAOGRAPH U 3 



’ I*, (. 

■ 

C« = HYDPOGRAPH Jt2 



30 

V * 

w 



D 



1 = COINCIDENCE OF 

1 4: 2 

3 

C* 


«:• > 

•’J • 

HA- DISCHARGE •. CFS J 

li 

•-* 

* J 

• 

Cv 

•?< 

»: 



o 



H 

23 





A 


N >: 

o >: 



P 


■ 




G 



c* x 



E 


J J J J 

J -J -J j_| J j j i j J j 




0 


14 29 43 


i.J 


• n 


TIMEiMIN 


OPTION 2 


OPTION 3 


OPTION 4 


OPTION 5 


OPTION 6 


DISPLAY HYDROGRAPH - If you select op 
tion 2, the computer asks you if you want the 
hydrograph displayed in table ocgraphic form 
or both. The graphic form plots the hydrograph 
points as percent of maximum discharge versus 
time. When two hydrographs are plotted the 
maximum discharge is the greater of the two 
hydrograph maximums. 

COMPUTE ANOTHER HYDROGRAPH AND 
COMPARE — If you select optlqn 3, the com¬ 
puter asks you to enter another set of data in 
order to calculate another hydrograph. Since 
the first hydrograph is retained by the com¬ 
puter, this option can be used to vary any of 
the input data and examine the result (see sam¬ 
ple problems). This option can be used as many 
times as the user wishes. The computer always 
compares to the original hydrograph computed 
when the program was initially run. If a subse¬ 
quent hydrograph is preferred to the original, 
select option 5 and enter the new hydrograph 
as the original. Thus, all other hydrographs 
computed via option 3 will be compared to the 
new hydrograph. 

REDIRECT OUTPUT — If you select option 4, 
you change the device to which the output is 
displayed. 

ENTER NEW PROBLEM — If you select op¬ 
tion 5, the program begins again. This option is 
used to rerun the program without having to 
type RUN. Also, use this option in conjunction 
with option 3 to compare several hydrographs 
and select one that is best suited to the problem. 

END PROGRAM—This option returns the 
computer to Tl BASIC. « 



Program listings begin on p. 30 

• • .> • 
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Tl-ASTEROiDS 

SEE WHAT THE EXPERTS ARE SAYING 
ABOUT THIS CLASSIC SPACE GAME: 

" TI-ASTEROIDS is by far the best space game we have 
seen programmed for the 99/4 in an [Extended] BASIC 
Language. " 

Charles LaFara, President 
International 99/4(A> Users Group 
Newsletter (Vol. 1, No. 7) 

" / was impressed to see what coufd be done in Extended 
BASIC . . .by such firms as FFF Software (Trenton , NJ) 

with their TI-ASTEROIDS game .. . " 

Gary M. Kaplan, Editor 
99'er Magazine {Vol. 1, No. 4) 


$17.50 FOR CASSETTE OR DISKETTE 


FAMILY PACK # 1 


CONTAINS THREE FINE EXTENDED BASIC PROGRAMS: 

# 15 

An old classic updated for the 99/4(A); features real sliding 
blocks, both numeric and alphabetic modes, special "REDO” 
function, and more. 

BOG'L 

A challenging word find game similar to PARKER 
BROTHERS' BOGGLE©hidden word game; features 
on-screen timer and jumbled letter dice. 

FRAC/TION 

A fun and educational guessing game for the whole family. 


$12.50 FOR CASSETTE OR DISKETTE 


or 


$7.00 if ordered with TI-ASTEROIDS 


TO ORDER WRITE: 

FFF SOFTWARE 
P. O. Box 4169 
Trenton, NJ 08610 





DFTWA 


SPACE 
R E S C U 


2.0 


Space Rescue was 
one of the best-selling 
games of 1981. Now 
PS Software presents a 
new multi-screen ar¬ 
cade game with even 
more graphics, sound 
and excitement written 
in smooth Extended 
BASIC. 

(Extended BASIC Required) 


* Star Sentinel * 
by 

Star Saber Software 

Fast action and in¬ 
creasing difficulty in¬ 
sure long-term enjoy¬ 
ment. Permanent high 
score and initials of 
top player saved. In¬ 
cludes reset program 
and animated rules 
that turn your 99/4 or 
99/4A into an arcade 
machine. 

4 programs on 2 tapes. 


YOUR CHOICE FOR ONL Y $12.95 

PS Software 

812 Keswick Place 

St. Louis, Missouri 63119 

*PS - a little extra thought 


IFantaajf (ttoinputinq is dedicated to the idea that com 
puter gaming should be challenging, fur> and lasting in content. 

AVAILABLE NOW! 

“RINGWRAITH’S LAIR ” 

A fantasy gaming program in which the player tries to acquire 
treasure, win battles and survive to free a captured princess. 

Playing time varies with skill but cannot be mastered easily and 
then maximizing score will take much longer. S24.95 

“RINGWRAITH’S LAIR, SCENARIO 11” 

This disk is used in conjunction with RINGWRAITH S LAIR 
disk in order to create a new lair — totally different from the 
basic scenario $ 12.00 


i i 


$12.00 




“RINGWRAITH’S LAIR, SCENARIO I 

Still more adventure in a new scenario! 

“LAIR DESIGNER” 

Allows YOU to design and run your own "LAIR' within ‘RING- 
WRAITH'S LAIR" format. You design your own monsters, 
devices and location descriptions and store it all on disk. 
. $29.95 

All of the above require Tt-99/4 
with disk, expansion memory, 
extended basic. 


ORDER DIRECT 
OR 

WRITE FOR BROCHURE 

Jfantasg (Computing 

1 586 South Citrus 
Escondido. CA 92027 


•»*+>** ; 


imt. 


EXPLANATION OF THE PROGRAM 

Overland Flow 


Line Nos. 
160-530 


540-1080 

1090-1490 

1500-1800 

1810-1990 

2000-3200 

3210-3460 

3470-3590 

3600-3710 

3720-3790 

39304220 

42304250 

42604510 


Program initialization: Character assignments 
and array dimensioning. 

Data entry. 

Calculation of Overland Flow Hydrograph. 
Display hydrograph, in tabular form, on video 
monitor or TI Thermal printer. 

Display menu and go to portion of program 
according to option selected. 

Display hydrograph, in graphic form, on video 
monitor or Tl Thermal printer. 

Subroutine to align numbers on display. 
Display given and calculated data. 

Prepare program to accept and calculate a 
second hydrograph. 

Subroutine to blank and restore screen when 
displaying information on video monitor. 

Scale and label axes of graph. 

Common subroutine to check keyboard entry. 
Select drive for program output. 


REM * OVERLAND FLOW « 

REM IIIIIIIIIIIIUMI 

REM BY FLAVIAN 5TELLERJNE 
REM 99’ER VERSION 1.5.1 
REM 

CALL CLEAR 
CAx-L SCREEN (1S> 

GOSUP 3720 
PRINT TAB(8>;"OVERLAND PLOW" x : 7AB0 4>; 



If using Thermal Printer; 
otherwise CALL FILES(I) 
will allow RUNing. 


PY";;TA&(6> j 

"FLAVIAN STELLERINE";:; i i : :: : s 

PRINT TAB 14) \ "PRESS ANY KEY TO BEGIN'| 

CALL. SOUND (150. b«X., I > 

GOSUP 3760 
GQSU& 4230 
CALL CLEAR 
CALL SCREEN(B> 

PRINT TAP C9> ; " INITIALIZING 1 ’: sxjsisxixx » 

OPTION BASE 1 

DIM H(2,2,22),JN<2>,DU(2>,LE<2),W] (2>,5L(2),CR(2),TE(2>,QW<2) , 
OE(Z) t TPP(2,2) 

DEF RD(X > =1NT <1OOS X♦.5 >/1OO 
DEF RD2 IX)=INTt!E3tX*_5>/1E3 
DEF RD4 C X > = INT 11E4» X + .S)/ 1E4 
DEF RD6(X> = INT(1E6*X4..5> /IE© 

RESTORE 300 
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AT LAST 

A TYPING COURSE 


THAT REALLY WORKS 



r\ 

i 


*> 


J 


HERE'S WHAT YOU GET • 

• 4 digitally-mastered cassette tapes with 7 full pro¬ 
gram lessons plus an exciting arcade-type space game 
that increases typing proficiency. 

• Colorful spiral-bound flipchart and course guide that 
stands up or lays flat for ease of use. 

\ * * * V * / • A 

• A molded, silk-screened album case protects your 

course materials and provides a handsome addition 
to your program library. ‘ ’ ’ ’ m > f . 

ONLY $39.9 5 

Plus $4.00 shipping and handling. 
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inminumimnmnuni 


INNOVATIVE PRODUCTS 
■ FOR TEXAS INSTRUMENTS, 
PERSONAL COMPUTERS 




Use the bind-ln card 
in the back of the 
magazine for your con¬ 
venience In ordering. 
Telephone orders ac¬ 
cepted if charged to 
credit cards. 


P. O. Box 5537 Eugene, OR 97405 
Tel. (503) 485-8796 


Dealer inquiries invited. 






** 
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t < 



390 
400 
4 10 


FOR I-l TO 42 
REAt) CODE.CH* 

CALL CHAR(CODE,CH*> 

NE*f I 

DAT A 99, E06060808181B1FF, 100,E080B0eO60808080 ,101,F8BO8OBO0O8O0O8O, 
1 02, OOCKKJOOOO10101F F 

DAT A L 03,00000101010101FF ,104,60909060,105,06090906,106, 
0000000060909060,97,0000241Q1824 

DATA 107,0000000GO6090906,111,90606090,112.09060609,113. 
0000000090606090,96,0018242418 

DATA 114,0000000009060609,121.FOFOFOFO,122,96696996.123. 
9060609060909060,64,FFFFFFFPFFFFFFFF 

DATA 124,9060609006090906,131,69969669,132,OFOFOFOF,133. 

0906060960909060 

DATA 134,0906060906090906,141,6090906090606090,142,06090 


460 

470 

4B0 

490 

500 

510 

S20 

530 

540 

5S0 

560 

370 

580 

590 

600 

610 

620 

630 

640 

650 

660 

670 

680 

690 

700 

710 

720 

730 

740 

750 

760 

770 

780 

790 

800 

BIO 

820 

830 

840 

850 

860 

B70 

800 


HY-1 

FOR 1-1 TO 2 
FOR J*1 TQ 22 
HU, I, J)-0.O 
NEXT J 
NEXT I 
CALL CLEAR 
CALL SCREEN<8> 

PRINT " HYDROGRAPH #"iS7R4(HY)s 
PRINT " ENTER DATA?"*: 

INPUT " INTENSITY(IN/HR) ":IN(HY> 

IN(HY)— RD2(IN(HY)) 

IF IN(HV)<1E4 THEN 630 
G0SU8 4470 
GOTO 5BC> 

PRINT 

INPUT •- DURATION(MIN) " i DU (HY) 

DU(HV) —RD(DU <HY)> 

IF DU4HYX1ES THEN 690 
GOSUB 4470 
GOTO 640 
PRINT 

INPUT ■' LENGTH (FT) “ : LE (HY ) 

LE(HY)-RD(LE<HY>) 

IF LE(HY)<1E6 THEN 750 
GOSUB 4470 
GOTO 700 
PRINT 

INPUT '* WIDTH (FT) " rWI (HY) 

WI(HY>-RD<WI(HV)) 

IF WI(HYX1£6 THEN 810 
GOSUB 4470 
GOTO 760 
PRINT 

INPUT •' SLOPE (FT/FT) "sSL(HY) 

SL(HY)*RD6(SL(HY)> 

IF SL(HY><-.04 THEN 910 
CALL SOUND(200,120,1) 

PRINT i " FOR ACCURATE RESULTS THE"s" 
LESS THAN 0.04.": 

PRINT '• DO YOU WISH TO RE-ENTER":” A 
GOSUB 4230 


Note to Programmers: 

The techniques used in 
this program are not lim¬ 
ited to hydrology. You 
will observe a good exam¬ 
ple of plotting graphs, 
scaling the parameters for 
the graph, and plotting 
two different graphs with 
possible coincident points. 


VALUE FOR SLOPE SHOULD”;" BE 


VALUE FOR SLOPE?(Y/N)" t: 


IF (KEY-69) 4-(KEY«7B)»0 
IF KEY-89 THEN B20 
PR 1 NT 

FOR 1*1 TO 350 
NEXT I 
CALL CLEAR 


THEN BOO 


- ENTER ROUGHNESS FACTOR"c 

* USING TABLE AS A GUIDE":* 

**SURFACE TYPE FACTOR" 


lOOO 
101O 
1020 
1oGO 
1040 
1050 
1060 
1070 
1080 
1090 

I 1O0 

II 10 
1120 
1130 
1 1 40 
1150 
1160 
1 170 
1180 
1190 
1200 
1210 
1220 
1230 
124u 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
14 10 
1420 
1430 
1 440 

1 450 
1460 
1470 
1480 
1490 

2 500 
1510 


PRINT 
PRINT 
PRINT 

PRINT «- -" 

PRINT "SMOOTH ASPHALT PAVEO.0070“:r”TAR AND SAND PAVE.. 
"CRUSHED-SLATE PAPER..0.0082”ii 
PRINT "CONCRETE PAVEMENT- O.0120";:"TAR t GRAVEL PAVE. 


0.0075";j 


« • 


CLOSELY CLIPPED SOD..O.0260"ss"DENSE BLUEGRASS TURF 


FACTOR. 


iCRIHY) 


: : i i x i * 


PRINT 

INPUT « ROUGHNESS 
CRIHY)»RD4<CR(HY)> 

IF CR(HV > <1 THEN 1070 
GOSUB 4470 
GOTO 1020 
FOR 1-1 TO 250 
NEXT I 

call Clear 
CALL SCREEN(3) 

PRINT " COMPUTING”?*s 

OE (WY> — JNlHY) «LEtWY>/43200 
KX- ( (0.0007% IN CHY) XCR(WV) ) /SL <HY>~< 1/3) 

DE-KX «LE(HV)tOE(HY> * (l/3> 

TE(HY)-DE/(30»QE(HY)) 

KNT-0 

FOR J-l TO 10 

IF (J/10*TE (HY))>DO(HY)THEN 1190 ELSE 1210 
KNT-J 
GOTO 1250 

H(HV,2, J >kJ/1(.*TE (HY) 

NEXT J 

MCHY,2,>1>*((DU(HY)-TE(HY)> *0.5>*TE(HY> 

H(HY,2,12>=DU(HY> 

OW(HY)-QE(HY>*W2 (HY > 

RESTORE 1270 

DATA .01,.06,.18,.3B,.55,.7,.83,.9,.94,1,1 
FOR J^l TO 12 

IF (J >KNT)♦(KNT< >0)-~2 THEN 1340 
READ MULT 

H(HY,1,J)-MULTiOW(HY) 

NEXT J 

W(HY,1,12)—GW(HY > 

IF KNT-O THEN 1360 
QM(HY)—H(HY, 1,KNT-1) 

DO-(CR(HY)/SL(HY)^(l/3>)*LE(HY)iDE(HY)^(1/3) 

FOR 1-1 TO 9 

H(HY,2,I+12)—(DO/<12OI0W(HY)/WI (HY> > ) *(((1-1/JO)~<-2/3))-1) 
H (HY, 2, 2*12>-H(HY,2, I ♦IS) «-DU(HY> 

H(HY,1,I*12)-(1-I/10)*0W(HY) 

NEXT I 

H(HY,2,22>-(DO/(120«DW(HV>/WI <HY))> «6-36B064*DU(HY) 

TPP(HY,1)-0 
TPP(HY,2>“0 
H(HY,1,22)-.05tQW(HV) 

IF KNT>0 THEN 1810 

TPP (HY t 1 ) —, 25* ( DU (HY> —TE (HY> ) ♦TE (HY) 

TPP(HY r 2>«.75» (DU (HY) -TE (HY) >-*-TE (HY) 

GO TO 1830 
CALL CLEAR 
IF FILE-0 THEN 1530 


0.0170" 

0.0600" 


11 i 



Continued on p. 85 ; 
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A 99'er Business Tutorial Series 


GETTING DOWN 


TO 

BUSINESS 


By George Struble 


RANDOM 

ACCESS: 

When Random 
Does Not Mean 
By Chance! 


R andom-access files arc extremely 
important in any conversational 
application that requires a data 
base of some kind. This includes any 
kind of business information system, 
but also includes a lot of others as well. 
But unfortunately, the concept of what 
“random access” actually is frequently 
gives rise to misunderstandings and even 
fear-that is, the fear that using random 
access is too complex to be attempted. 
In this article I will try to correct some 
of the misunderstandings, and start to 
show you how to use random-access 
files. 

The dictionary I took to college told 
me that random meant “going, made, 
occuring, etc., without definite aim, 
purpose, or reason.” Synonyms given 
are haphazard, chance, casual, aimless. 
Thus, when 1 first heard of random 
access in reference to computer data, it 
didn’t sound like anything I would want. 
The good people didn't mean haphazard 
or chance, or any of those other things; 
they meant access directly to a piece of 
data specifically wanted, without having 
to pass sequentially by a lot of other 
unwanted data to get there. To me, this 
is much better described by the phrase 
“direct access,” and I have been using 
direct access and talking against the 
term “random access” for years. But 
enough. The terminology random-access 

About the Author 

George Struble, a professor of computer 
and information science at the University of 
Oregon, is author of Business Information 
Processing with Basic, Addison-I/Zesley Pub¬ 
lishing Co., 1980. 


appears in my newer dictionary, and is 
generally accepted in computer circles 
as “permitting access to stored data in 
any order the user desires.” From the 
standpoint of the storage unit, access is 
random in the older sense, since the 
sequence of access requests is not at all 
predictable (compared with sequential 
access, where access is entirely predict¬ 
able). So this is the point-direct (I still 
like that word) access to whatever data 
we want, in any sequence. 

Why is this important? Suppose you 
are using an inventory system. You have 
a transaction for product 539. Your last 
transaction was for product 762. What 
must you do to retrieve, update, and 
rewrite the record for product 539? If 
your inventory file is an ordinary se¬ 
quential file, you must start at the be¬ 
ginning of the file, reading all the rec¬ 
ords up to product 539, rewriting each 
to a new file. Impossibly slow, yet it 
gets worse: After you do your thing 
with product 539, you either have to 
finish copying the rest of the records 
to the new file, or postpone that, hoping 
the next transaction will be for a prod¬ 
uct after 539 so we can save a trip 
through the whole file. What we clearly 
need is the ability to go directly to rec¬ 
ord 539, read it, and write the updated 
record back in the same place. Direct-ac¬ 
cess files permit you to do just that, and 
the savings in time are what make a 
data-based system feasible—not only for 
inventory, but for accounts payable oi 
receivable, general ledger, etc. 

Implementation in TI BASIC 

In a random-access file, in TI BASIC 
and in every other system I know, all 
records must be the same length. The 
operating system knows the length of 
each record, knows where the file begins 
on disk, and therefore can calculate the 
exact location of the 367th record, or 
any record. This calculation is used 
whenever we ask to read or write a par¬ 
ticular record. 

Let’s look at the statements we use 
on random-access files. They are the 
same statements we use on ordinary 
(sequential) files, but some parameters 
are different. First, when we OPEN a 
random-access file, we must declare : 


■ file organization is 

■ file type is DISPLAY 

■ open mode is INPUTf:-iSipffi;:iSr 
UPDATE 

■ record type is FIX ED. :••;>i : £ 

Don’t ask why the word RELATIVE 
is chosen to specify random access, but 
it may have something to do with the 
address calculation: the location of each 
record is computed relative to the be¬ 
ginning of the file. You may well want 
to construct your random-access files as 
INTERNAL, to save space and time re¬ 
quired for converting DISPLAY (ASCII) 
files for internal use. An INTERNAL 
file cannot be listed directly, but you 
probably need a program to list a ran¬ 
dom-access file anyway. An “open 
mode” of UPDATE allows you to read 
and write records in your file, and this is 
what you want most of the time. UP¬ 
DATE is also the default if you don’t 
specify an open mode. As you specify 
FIXED record type, you may specify 
the record length too, and I recommend 
that you do. As an example, 

OPEN #1:“DSK1 .INVENTORY?^';?: 

R E L AT IV E, INT ERNli|||iif 

FIXED 92 

opens the INVENTORY file on your 
DSK1 as your #1 file; the file has 92- 
byte records in internal format, for ran¬ 
dom-access reads and writes. When you 
first create a file, you can and should 
specify the number of records to be al¬ 
located initially; the number follows the 
word RELATIVE. For example, the 
program that first established this file 
could have used 

open 

relative immmmms . 

output, 

To read a particular record, include the 
record number (the first record is num¬ 
bered zero) in the INPUT statement; if 
N = 119, for example, 

INPUT #2,REC N: PN ( D$,Q,BRg|I 


*:: :< 


reads the 119th record from the file 
into the variables PN, D$, Q, PR. The 
PRINT statement similarly includes the 

Continued on p. 54 
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Computer Gaming is a magazine for all 
game lovers—players, designers, and program¬ 
mers of microcomputer games. Regular fea¬ 
tures Include product reviews, letters to the 
editor, player strategy, a question and answer 
forum, a Hall of Fame for high scorers, tu¬ 
torial articles on game design and program¬ 
ming, plus interviews with professionals in 
the world of computer gaming. 

All submissions for Pros on Programming 
are governed by the same conditions and 
payment rate as manuscripts sent to other 
departments of 99'er Magazine. Materials 
submitted for the features shown below are 
treated the same for Copyright purposes as 
Letters to the Editor in 99'er Magazine (as 
explained in the Table of Contents pages); if 
chosen for publication, the material (except 
for 99'er Hall of Fame) will earn for its au¬ 
thor a free computer game (either Tl or 
third-party) and/or a one-year subscription 
to this magazine. 

99'er Hall of Fame candidates with high 
scores in Tl, third-party, or Computer Gam - 
ing games must completely describe the con¬ 
ditions under which their scores were achiev¬ 
ed (i.e., skill level, keyboard or joystick use, 
screen number, partner participation, appear¬ 
ance of screen, etc.). Candidates may not be 
directly related to or affiliated with the pro¬ 
grammer of the game or the publishing firm. 
No compensation will be provided to new 
inductees whose names are chosen to be 
immortalized—Fame is its own reward . . . 
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An Interview with John C. Plaster 

Designer and Programmer of "Tombstone City: 21st Century" 

By Gary M. Kaplai 


GMK: Have you pro gran, 
med many games? 

JCP: Tombstone City was 
the first. I’ve since program¬ 
med one other, and started 
work on a third. 

GMK: What experiences 
have you had that you think 
contributed to your desire 
and ability to design com¬ 
puter games? 

JCP: Nothing special, real¬ 
ly. I just had a regular child¬ 
hood . . . played things like 
checkers. Old Maid, and pok¬ 
er. 1 never had played any ar¬ 
cade games before I designed 
Tomstone City. 

GMK: Are vou an artistic 

w 

or creative person in other 
fields or activities? 

JCP: I don’t know that 
I’m that creative in other 
areas. I have a pure math 
background—that’s what I 
majored in in school... so 
maybe I have more of a logi¬ 
cal-type mind than a creative 
mind. 

GMK: What jobs have you 
had before coming to work at 
Tl? 

JCP: I guess I’ve only had 
three jobs in my life. My first 


job was working for my dad, 
a fanner in Canyon, Texas. I 
worked with him on the farm 
up until the time l went to 
college. I got my B.A. at Rice 
University, and spent a year 
at the University of Arizona 
doing graduate work. I com¬ 
pleted my Masters and PhD 
in math at Texas Tech. That 
was where I worked as a TA 
[teaching assistant]. I also 
spent one semester at Abilene 
Christian University. 

GMK: How did you start 
getting involved in computer 
games, and where did the idea 
for Tombstone City come 
from? 

JCP: I just started playing 
around in 9900 [Assembly 
Language for the TI-99/4A] 
code. I really wasn’t intending 
to write a game when I start¬ 
ed ... I just drew a spaceship 
on the screen and played with 
it. I was probably influenced 
by the fact that most of the 
arcade games I was familiar 
with were space oriented. As 
far as the background of 
Tombstone, I spent a year at 
the University of Tucson in 
Arizona. The saguaro cactus 
found in the game comes 
from my living in Arizona. 


GMK: How about specif¬ 
ics of the game . . . how dii 
these develop? 

JCP: It was really whal 
you’d consider spontaneous 
I started putting the game to 
gether in April, and got ( 
working version of it in Mayj 
There really wasn’t a wholf 
lot of forethought to it. i , 
started putting it on thi 
screen as fast as l thought o! 
it. So, from the conception oi 
the idea, to completion of th( 
basics, we’re talking about t 
four-week period. !• 

P 

% 

GMK: From that whirl 
wind timetable, it would ap 
pear that you have had quip 
a bit of experience in 990\ 
Assembly Language coding, i 

JCP: Actually not. I firs! 

started on 9900 coding aboil] 

1 

two weeks before I began th| 
game, and that was becausj 
of another project-a numerij 
expression interpreter. Befoi| 
that, I was involved in tw| 
major projects. The first w|. 
the Personal Real Estate doiijb 
in GPL [Graphic Progran|' 
ming Language] ; the seconf 
was also written in GPL, an| 
that was the Milliken Mat! 
Series. I. 





















































































GMK: Did you find that 

programming in GPL was eas¬ 
ier or more difficult than in 
9900 Assembly Language? 

JCP: Some things are eas¬ 
ier in GPL, but overall, it’s 
probably easier to learn and 
program in 9900 code. 9900 
to me is very straightforward, 
easy-to-leam Assembly Lan¬ 
guage. It was easier than the 
IBM Assembler I learned in 
college. I don’t think a person 
would really have any prob¬ 
lem learning it. You have to 
get down the four or five 
basic routines that allow you 
to interface with the screen 
and sound. That sort of thing, 
I think, is fairly well explain¬ 
ed in the Ed it or/Assembler 
manual. Once you’ve got that 
down, then it is a very 
straightforward process. 

GMK: What steps were 
involved in the actual devel¬ 
opment of the game? 

JCP: First, I very quickly 
started putting things up on 
the screen. I was thinking 
that if you start with a space¬ 
ship, then you’ve got to have 
something attacking the ship 
... so I next put a couple of 
monsters on the screen. Then 
once you have the monsters, 
you’ve got to determine how 
they are going to be gener¬ 
ated. That was probably the 
main element in the game- 
how the monsters were to be 
generated. One of the hurdles 
I had to overcome was keep¬ 
ing track of the monsters on 
the screen while generating 
new monsters. I kept track of 
the monsters in a linked-list 
type structure, and because 
of the limitations in CPU 
memory, I had to restrict the 
number of monsters that 
could appear on the screen to 
about nine. Then I had to 
resolve how the monsters 
would actually be generated. 

I ended up doing this with a 
screen search, where every so 
often the screen is actually 
searched to find a generating 
pair of saguaro cactus. 

GMK: Were there any 
other major hurdles in the 
game's design? 

JCP: That was about it, 
except for how the spaceship 
actually started out on the 
screen. This was another de¬ 
sign element that had to be 
resolved. That’s how the 
“safe area” [inside the grid] 
came about. 


GMK: Was your game de¬ 
sign seriously constrained by 
any memory limitations im¬ 
posed on you? 

JCP: No, the game is real¬ 
ly a pretty simple model. It’s 
not a very complicated game, 
and I didn’t utilize all of the 
system capabilities in it. I 
didn’t really come up with a 
feature that I wanted to im¬ 
plement but couldn’t because 
of the system. Everything 
that I wanted I was able to 
implement with very little 
trouble. The only thing I 
could call a limitation was the 
amount of CPU memory, but 
the limits that were placed on 
me were probably good any¬ 
way. 

GMK: How so? 

JCP: We only have about 
180 bytes of usable CPU 
memory. This is where I kept 
my linked list for my mon¬ 
sters. Because of its size, I 
was limited to maybe nine 
monsters. I said that was prob¬ 
ably good meaning that if I 
had fifteen monsters that 
would have probably made 
the game too difficult. As far 
as chip utilization goes, the 
game has one GROM and one 
ROM inside the Command 
Module. The GROM chip was 
used for the graphics, and the 
ROM chip for the 9900 code 
-the actual programming of 
the game. I used all the mem¬ 
ory available in the ROM, and 
had quite a bit left over in the 
GROM. If I needed to, I 
could have put some of the 
data I had in the ROM into 
the GROM. 

GMK: Did the basic game 
scenario change any as the 
programming evolved? 

JCP: First of all, there 
wasn’t any real scenario at 
the beginning. It was just a 
capture-type game-monsters 
attack ships, and ships shoot 
monsters. When the game was 
just about completed, a full 
scenario was developed to fit 
the game elements. Manage¬ 
ment really had some prob¬ 
lems rationalizing my West¬ 
ern-type background with a 
space theme. At first, my 
scenario consisted of an old 
ghost town being taken over 
by the government for a nu¬ 
clear power site, with the in¬ 
evitable nuclear accident oc- 

Continued on p. 47 
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The Play's The Thing! at Not-Polyoptics 

Twelve great games for the Tl 99/4(A). Specifically 
designed to take full advantage of the graphics and sound 
capabilities of Ti BASIC. Loaded with adventure, strategy, 
and p'khgh (a word meaning split-second excitement). 

Hello . .. Hello? Are you listening? We're talking to you . . . 
yes, you. Do you have a mirror handy? Well, look in it. 

Yeah, that's him. Read the rest of this ad, OK? 

(1) Advance. Combines the best features of popular board games 
and then adds the action and unpredictability of the arcade. 

$13.00 

(2) Ant Wars. A war simulation based on the insect world. An 

optional spider adds a third party to reckon with. $18.00 

(3) Cars & Carcasses II. Your city has been invaded by draculae, 

frankensteins, and space monsters, and you must run them 
down. $10.00 

(4) Crosses. Markers are alternately placed on a grid, and the 

center piece of a cross captures it. Chain reactions sweep tht» 
board. $10.00 

(5) Hordes. The ultimate game of world domination. On a screen 

map of the world armies and navies vie for control. $18.00 

(6) Khe Sanh. Command a military base in Viet Nam during the 

Tet Offensive. Search and destroy, defoliate jungles, defend 
convoys. $18.00 

(7) Maze of Ariel. A maze game with a difference. Use lantern 

and grenades to negotiate a continuously changing, dragon- 
infested maze. ' $13.00 

(8) Sengoku Jidai. War game based on the period of the Shogun. 
From your castle stronghold reach out to conquer a world. 

$18.00 

(9) Ships! Take three men-of-war and sail them into battle. With 

weather changes complicating the action, you must broadside 
the enemy. $15.00 

(10) Starship Pegasus. Contact extra-terrestrial intelligence as you 

explore and conquer the stars. Complete with name and de¬ 
scriptions of the alien life forms. But watch out for Hyper-D 
Marauders! $18.00 

(11) Tickworld. Eight hungry giant ticks are after you. You must 

capture them and put them in cages. $13.00 

(12) Winging It. Flight simulator for the Tl 99/4(A). Once you've 
mastered flying, three different games test your skill. $15.00 

OK. These games are all keyboard actuated, and you need 
no peripherals other than a casette recorder. Mention this 
ad and receive an additional 10% off the above prices. 


POLYOPTICS 


13571 Lynn Street 
Woodbridge, Virginia 22191 
(703) 491-5543 


NAME- 


ADDRESS 


Please circle the numbers of the programs you're ordering 


1 23456789 10 11 12 Subtotal: 

Virginia residents add 4% sales tax. 


Handling and shipping is free. Orders Discount:, 
shipped the day of receipt. Support _ 
planetary exploration. Total:- 
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Tex-Thello 

By J. Crawford Cook n 
41727 Greenwood 
Canton, Ml 48187 

T ex-Thello is a microcomputer version of the popular 
Othello (a trademark of Gabriel, Industries, Inc.) board 
game. The program is written in Tl BASIC for either 
the T1-99/4 or TI-99/4A. It pits the human player against the 
computer for an exciting game on three levels of difficulty: 
On Level 1, the computer just tries to capture the most 
markers. On Level 3 (the highest level), the computer takes 
into account the edge squares and corner squares—thus pro¬ 
viding it with more of a theoretical advantage. Level 2 is an 
intermediate level. The program will check for illegal moves 
(sounding a warning tone within 30 seconds) and change 
the color of “captured’* markers according to the moves. 

Game Rules > * < ‘ * 

1. Since the first four squares in the middle of the board 
must be occupied (in "checkboard fashion”) first, the 
program automatically provides this initial set-up. 

2. The player alternates turns with the computer by entering 
the grid coordinates for a move. A move consists of 
placing a color square so that it “captures” (by com¬ 
pleting the outflanking of) one or more of the opposite 
color squares. The computet will then change all the cap¬ 
tured squares to the opposite color. 

3. A move must always consist of capturing at least one 
square. ' - -• s > ■. I ■■■ 

4. If a legal move cannot be made, it then becomes the op¬ 
ponent’s turn to move. , « ' 

* . * A ^ ^ ^ * 

5. Capturing may be accomplished horizontally, vertically, 
or diagonally in one or more rows or directions. 

6. The game is over when the board is filled with color 

squares, or when it is not possible for either opponent to 

move, or when the board is filled (or partially filled) with 

all one color. The opponent with the most squares is the 

winner. ' \ ‘ 

■ : ' Listing on p. 67 


Force 1 

By W. K. Baithrop Hg 

Contributing Editor "8 

• *, * V 

Y ou are the Captain of the “Force 1,” a United Fecjj 
ation of Planets police cruiser. A message has just ( 
in that a large number of alien bandits have ent 
your sector and are planning an attack on your home pla 
The bandits cannot be taken alive and therefore must be c 
stroyed. The job won’t be easy, so you’d better stay aler%3 
Since the bandits are armed with short-range laser c| 
nons, they should be encountered when beyond their ftrl 
range. As you become a better pilot, you may choose 1 
increase your ship’s speed with higher levels of difficult 
This means that the alien craft will be approached muj 
more rapidly, and more accuracy on your part is needed, j 
On first sighting, your radar screen will show the alien! 
be no larger than the background stars, and very difficult! 
pick out among them. As you approach the ship, it ^ 
become larger and larger, until the alien is either in rangr 
fire its laser cannon, or slightly out of range and flies ri 
past you, instead. , ; . 

To manuever your ship in order to set your gun sights- 
the alien bandit, you must use the four arrow keys. If yi 
hold a key down continually, your ship will keep acce 
ating in that direction. This will, of course, cause the 
field and the alien ship to move more in the opposite di 
tion. For example, if the alien ship were moving off to 1 
right of the screen and you want to bring him back into 

center, you would hold the “_^’ key down until the a 

started moving toward the center. Then to halt all mov 
by the alien and keep him from going to the left of I 

screen, press the _” key until the alien either stops! 

slows way down to a minimum speed. The idea is to slow) 
horizontal and vertical speed to a minimum and position Ij 
in the center of your gun sight. To fire your laser bl 
press “ENTER.” Getting the alien in your gun sight may i 




be as easy as it sounds, for the alien is intelligent and per‘K 
cally shifts course like all skillful space bandits. So just wl 
you think you have him, he’s off in another direction ... 

You have 1000 units of time to complete your mis 
before the strike on your planet. If 25 or more bandit s| 
are destroyed, you will gain an extra 1000 units of tirra 

attack the second wave of aliens. .i 

. < 

The Program 

The program is written in Extended BASIC. I deef 
here to make use of the magnify commands to create a s4 
of space ships that start off very small and gradually bed 
larger. This gives a more realistic view of an object coi 
closer. I gave the ship a random speed—slow at first when 
at a great distance, and accelerating as it gets closer. 1| 
gave the ship the ability to change directions randomly S 
of the time. The ability to use sprites for both the ship! 
the star field made it possible to create the illusion of ad 
motion—not just changing the alien’s direction in refe 
to yours, but also with respect to every star in the star 



















•: % : : V i 
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For example, take the case of the alien ship traveling to the 
right of the screen and all of the stars not moving. If you 
press the “—>” key until the alien stops moving, all of the 
stars will now be moving to the left, and the alien will be 
still. This works the same way vertically. 

By using the coincidence statement and the tolerance 
option, I was able to make it more difficult to hit a ship at a 
greater distance (where it needs to be a direct hit) than to hit 
one that is nearby. There is however a slight time delay 
from the time you press the ENTER key until the laser fires. 
This makes it almost impossible to hit a moving target. So 
the challenge will be to get the alien in your gun sights and 
hold him there long enough to make a successful strike. 

The laser bolts that you fire at the alien are there all of 
the time, but kept invisible. I then use the CALL COLOR 
statement twice —once to turn on the bolts, and once to turn 
them back off. 

If the alien ship is still in your gun sight when it reaches 
maximum size, you will be within range of his laser cannon 
and be fired upon. WARNING: Laser cannons never miss at 
short range! 

Listing on p. 90 


SPACE PATROL 



Space Patrol 

By Dean Cleveland 
2908 South 11th St. 
Milwaukee. Wl 53215 


T he Earth is at war! Another planet is trying to gain 
control of our solar system. You are the Captain of a 
patrol ship armed with high-powered lasers. Your 
mission-destroy a fleet of 15 enemy supply ships en route to 
their Battle Star. But be careful, because the supply ships are 
armed with “killer satellites.” When launched, the satellites 
will move in on your ship and self-destruct unless you 
destroy them quickly. 

Your ship has a supply of 400 energy units, and energy is 
depleted by 10 units each time you fire your lasers. You also 
have a deflecter shield that is automatically activated when a 
"killer” gets past your lasers and explodes near you. This will 
deplete your energy by 50 units. Your on-board computer 
will warn you if a “killer” has been launched. 

At the start of the game, your gun sight will appear in the 
center of the screen. You may use a joystick or the arrow 
keys to position this on your target (depending on the option 
chosen at the start of the game). Then press either the "fire 
button” or the “Y” key to fire your lasers. 

GOOD LUCK AND GOOD SHOOTING, CAPTAIN!! 

Listing on p. 91 


San Francisco Tourist; ' 1 ' * 

By Regena •.: ; • • * k \'■ * 

Contributing Editor * ' ■ , ■ > 1 

• • -• > >• . * ' 

<61 left my heart in San Francisco .. .”But i’ll be going 
I back to San Francisco in October for the 99’cr Ti-Fest. 
■ “San Francisco Tourist” is a game written inTl BASIC 
to whet your appetite for all the sights that abound in and 
around this beautiful city. Actually* ikis' program W* fWdl 
games in one, and is built around a couple of San Francisco's 
famous points of interest. —.u,—. 
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First, try your skill at driving down Lombard Sfieet be-; 
tween Hyde and Leavenworth. 41’$ on ‘ | st^- s bill and iV’ 
known as the world’s crookedest street. Use the left artd/ight 
arrow keys (S and D) to steer down the red brick road With¬ 
out bumping into the white concrete; Sides—or onto some¬ 
one’s green lawn. - • '! - \\ \ *: ‘ * \ \ \ \ \\ - - 

Now drive north across the Golden Gate Bridge to Muir 
Woods, a beautiful, peaceful forest of wH^Slallcstliv-* 
ing trees. Start at the upper left corner of the screen and take 
a quiet walking tour through the trees. U$e the arrow keys to 
go the right direction, then press ENTER to mark the trees 
you’ve seen on your map. You’ll have a limited time because 
you’ll have to get back to the city for Tl-Fest. \ \ » » ' . 
Programming T echniques '*■ ;; \ « \ \;' «\ ; y t ) 

This game program implements many of the features I 
discussed in my article, ‘‘Fun and Games'’, printed in Issue 4.* 
The title screen includes the choice of games, and the player 
needs to just press the key of hiS choice (wrong keys are 
ignored). The program will then br^ich ltf 'appropriate 
game and a screen of instructions is printed. The player rfiiy 
just press a key when he is ready to start the game-the 
screen stays on the instructions only as long as the player 
wishes. ;' « L ^ ) ' ' ,, ' ’ ' , < J \ 

“Crookedest Street” uses the scrolling during printihg.to 
simulate the road going past A DEFinition statement near 
the beginning of the program ori Line 170 defines a randdm 
coordinate R between -3 and +3. A line of road4* printed 
offset R from the previous line. Lines 820 to 850 make sure 
the line stays on the screen. ’• *■ * 4 " * i •• 5 ’ • V! ; \ 1 ••' 

Both games move an object (one graphics character for 
simplicity and speed) by using the arrow keys. In “Crookedest 
Street” only the left and right arroW keys are used. The car 
always is drawn ob Row the af/ow» keySfde^rirtine- 

whether the car is drawn in the same column, two columns 
to the left, or two columns to foe fight. LmH keep 

the car on foe screen. In “Muir Woods” the person may move 
up, down, left, or right, bgut, wil(. 4p|frrfta)[1pft at *lj< 
edge, instead. The person will also continue tp move \p> one 
direction until another arrow key is pressed; the character is 
moved in each CALL KEY loop. 5 . j : y ' * * 

CALL GCHAR(x,y,G) is used jn both games. In “Crooks 
edest Street” you need to know if the new position of the 

nued on p. 49. 























HUGE ELEK-TEK DISCOUNTS ON 


TI-99/ A Home Computer System 

Texas Instruments 



TI-994A Keyboard $ 300 

Model Name 



INCORPORATED 


Mfr. 

Sugg. 

Ret. 


Elek- 

Tek 

Price 


CONSOLE 
PHC 004A 
PERIPHERALS 


Tl-99 4A Home Comouier 


525 00 


php 

1500 

Solid Stale Speech v Syntheses' 

>49 95 

php 

1600 

Telephone Couple' (Modemi 

224 95 

php 

1700 

RS-232 Accessories Interlace 

22 4 95 

php 

1800 

0<sk D'ive Controller (One Disk Manager module packed 
w>th each D.s« Controller! 

299 95 

PHP 

1050 

Disk Memory Drive 

499 95 

PHP 

1900 

Solid Slate Printer . . 

399 95 

PHP 

2200 

Memory Expansion (32K RAM) 

399 95 

PHP 

2400 

P-Code Peripheral 

399 95 

PHA 

2100 

R F Modulalor (TV Adapisr) 

49 95 

PHA 

4100 

10 Color Monitor 

399 95 

OPTIONAL ACCESSORIES 


PHP 

1100 

Wired Remoie Conlroilers tPairl 

34 95 

PHA 

1950 

Thermal Paper 12 Pack) .. . 

9 95 

PHA 

2000 

Ouai Cassette Cable 

14 95 

PHA 

2010 

Monitor Cable . . 

19 9S 

PHA 

2020 

Audio Adapier (Headphone Jack). 

19 95 

PHA 

2605 

Blank Overlays (4 Pack) 

7 95 

APPLICATION PROGRAMS 


Home Menegomenl Pertonal finance 

Command Modules 


PHM 

3006 

Home Financial Decisions 

29 95 

PHM 

3007 

Household Budget Management :Oau * 101 * 9 * 

system 15 -eQuited) . 

.. 39 95 

PHM 

3012 

Securities Analysis. 

54 95 

PHM 

3013 

Pe«*.,ial Record Keeping iDaia storage 
syaiem is '•commended; 

49 95 

PHM 

3016 

Tax Investment Record Keeping (Disk *yM«rr 
is requi'Qdl 

.. 69 95 

PHM 

302? 

Personal Real Eslate (Data storaq* sysicrr 
is recommended! . 

69 95 

PHM 

3044 

Diskette 

Personal Report Generator (Gain srornge 

system .3 recommended' . 

49 95 . 

PHD 

5001 

Mailing List. 

69 95 . 

PHD 

5003 

Personal Financial Aids 

19 95 . 

PHD 

5021 

Checkbook Manager 

1995 

PHD 

5022 

Business Aids Library ■— Finance Management 
lExierxtod BASIC Command Module •$, required) 

. .. 39 95 . .. 

PHD 

5024 • 

Business Aids Library — Inventory Management 
ifVsonai Record heepinq or Statistics 

Command Module is required] . 

..69 95 

PHD 

5027 

Business Aids Library - invoice Management 
(Personal Record Keeping or Statist** 

Command Module 19 required). 

69 95 . .. 

PHD 

5029 • 

Business Aids Library — Cash Management 
(EKtenoed BASIC Command Module *s required! 

39 95 .. 

PHD 

5036 

Caeaatie 

Business Aids Library — Lease Purchase Decisions 

39 95 

PHT 

6003 

Personal Financial Aids .. 

14 95 .. .. 

PHT 

6038 

Business Aids Libiary — Lease Purchase Decisions 

34 95 . 

Education. Personal Enrichment 



PHM 

PHM 

PHM 

PHM 

PHM 

PHM 

PHM 

PHM 

PHM 


PHM 3027 
PHM 3020 


PHM 3029 


Command Modules 

3002 

3003 

3004 

3005 
3008 
3010 
3015 


Early Learning fun 
Beginning Grammar 
Number Magic 

Vide© Graphs . 

Video Chess . 

Physical Fitness. 

Early Reading f (Solid Stale Speech* 

S.nthes.zer is required) 

3020 Music Maker (Data 910 * 39 * system is recommended! 

3021 Weight Control and Nulrition iDara storaqe 
system is recon'mended 1 
Addiiion and Sublrachon it <Solid State 
Speech'“ Synthesizer is recommended' 

Addition and Subtraction lit rSuiid State 
Speech'** Synthesizer is recommended 1 
Multiplication It (Solid Stale Soeech ** 

Synthesi/e' 19 recommended 1. 

PHM 3040 Tl LOGO (Memory Expansion <s required) 

PHM 3043 Reading Fun f . 

DleketW 

PHD 5007 Teach Your sell BASIC 

PHD S009 Music Skills Trainer 

PHD SO 11 Computer Music Box 

PHD 5010 Market Simulation 

Phd 5019 Teach >burseit Emended 0ASiC intended 
BASIC Command Module is requ<redt 
Music Maker Demonstration lMusic Make* Command 
Module <s required) 

Basketball Slanslics lExtenoed B A S'C 
Command Module is 'Pauiredl 
PHD 5026 Budge Bidding I 

PHD 5030 Sceak & Spell’* Program 1 S 0 M Stare Speech'** 
Synthesizer *5 required) 

PHD 5031 Sqeak A Maih ,k * Proqram - Solid State Speech'*' 
Synthesizer and Terminal Emulator H a'H required 
PHD 5039 Bridge Bidding II 

PHD 5041 Bridge Bidding III 

PHD 5042 Spell Writer (Terminal Emulator II Command 

Module and Snnd State Speech - Synihe$i.*e‘ a*p required 


PhD 5020 


PHD 5023 


29 95 
29 95 
19 95 
19 95 
69 95 
29 95 

54 95 
39 95 

59 95 

39 95 

39 95 

39 95 
149 95 
54 95 

34 95 
29 95 
19 95 
19 95 

. 24.95 

14 95 

?4 95 
29 95 

29 95 

29 <35 
29 96 
29 95 

79 9S 


300.00 

120.00 

iao.00 

180.00 

225.00 

375.00 

300.00 

300.00 

300.00 

40.00 

320.00 

28.00 

9.00 

12.00 

16.00 

16.00 

7.00 


24.00 

32.00 

44.00 

40.00 

56.00 

56.00 

40.00 

56.00 

16.00 

16.00 

32.00 

56.00 

56.00 

32.00 

32.00 

12.00 

28.00 


24.00 
24.00 
16.00 
16.00 
56 00 
24.00 

44.00 

32.00 

48.00 

32.00 

32.00 

32.00 
75.00 
1.00 


28.00 

24.00 

16.00 

16.00 

20.00 

12.00 

20 00 
24.00 

24.00 

24.00 

24.00 

24.00 

24.00 


Model Name 


Mfr. 

Sugg. 

Ret. 


APPLICATION PROGRAMS CONTINUED 
Education Personal Enrichment Continued 


OTHER APPLICATION PROGRAMS 
Command Module* 

PHM 3000 Diagnostic 

PHM 3001 Demon si ration 

PHM 3011 Speech Editor (Solid State Speech - 
Synthesizer is required! 

PHM 30»4 StatrStiCS -Data storage system is recommended' 
PHM 3026 Extended BASIC 

PHM 3035 Terminal Emulator II 

PHM 3055 Editor Assembler* 

PHM 3056 Mrm Memory (4K ) 

P toMW 

PhD 5004 Progiammmg Aids l 

PHD 5005 Programming Aids II 

PHD 5006 Malh Routine Library 

PHD 5006 E led ri cal Engineering Library 

PHD 501? Programming Aids III 

PhD 5013 Graphing Package 

PhD 5016 Structural Enginee'ihQ L'b'aiy 

Cassette 

PHT 6004 Programming Aids I 

PHT 6006 Math Routine Library 

PhT 6008 Eiectncai Engineering Library 

PmT 60i3 G'aphmg Package 

PHT 6016 Sl'uCtu’al Engineering Library 


29 95 
69 95 

44.95 
44 95 
99 95 
49 95 
99 95 
99 95 

14.95 
24 95 
79 95 
29 95 
19 95 
1995 
29 95 

9 95 
24 95 
24 95 
14 95 
24 95 


SOFTWARE LIBRARIES 



Cassette 




PHL 

7001 

The Home Financial Manager 

139 95 

PHT 

6007 

Teach vourse'i BASIC 

29 95 

24.00 

PHI 

7002 

The Family Entenainer 

89 95 

PHT 

6009 

MuS'C Skills Trainer 

24 95 

20.00 

PHL 

7003 

The f lemeniaiy Fducaior 

99 95 

PHT 

6 O 1 1 

Computer MuSiC Bo» 

14 95 

12.00 

PHL 

7004 

The Musm: Educaio' 

64 90 

PHT 

6010 

Markpl Simulation 

14 95 

12.00 

PHL 

7005 

The Super Programmer 

119 00 

PHT 

6019 

Teach You'sell F ©ended BASIC iF©p-ried 



PHL 

7006 

The Speaking Math Teache' 

119 05 



BASIC Command Moduli’'CQui-eCi 

19 95 

16.00 

PHL 

7007 

The Soeak.rsQ Reaomg Teacher 

109 90 

PHT 

6026 

B'idge Bidding 1 

24 95 

20.00 

PHI 

7009 

The Tl Arcade Game Senes 

119 85 

PHT 

6031 

Speak & Mam ” Program so id s-.iu- Scwch " 



PHL 

7010 

The Miion fliadley Game Senes 

1 '4 75 



S*n*hewt" Hro Ferrural Bmu.iu* - a** 'i>q.i-,<di 

24 95 

20.00 

PHI 

?ui 1 

The Compute' Iniroduciory Package 

H985 


{Developed Dy Scott Fo-'P^man i tDevC’OQCd bv Minor* B’adiev In* Attack OasK> M u5i , * j /e'en’*' Cunoevr'-H.' and vamzeea'e "ademar.s o* Uiiur'B , J0 i ev 


EJek- 

Tek 

Price 


PMT 

PHT 

PHT 

6039 

6041 

6042 

Bridge Bidding 11 .. 

Bridge Bidding 111 . 

Spell Writer (Terminal Emulator It Command Mcdule 
and Sand Stale SpeechSynthesizer 
a»e requiredi ... 

24 95 

24 95 

24 95 . 

20.00 

20.00 

20.00 

Entertainment 





Commend Module* 



PHM 

3009 

Football. 

29 95 

24.00 

PHM 

3016 

Video Games P 

29 95 

24.00 

PHM 

3023 

Hum the Wumpus ... 

24 95 

20.00 

PHM 

3024 

Indoor Soccer 

. 29 95 

24.00 

PHM 

3025 

Mind Challengers. 

. 24 95 

20.00 

PHM 

3030 

A-Maze-Ing . 

24 95 

20.00 

PHM 

3031 

TheAuackft.. . .... 

39 95 

32.00 

PHM 

3032 

Blastoff . .... 

24 95 

20.00 

PHM 

3033 

Blackjack and Pokerft .. . 

• 24 95 

20.00 

PHM 

3034 

Hu&iieft. 

. . 24 95 .. 

20.00 

PHM 

3036 

ZeroZaptt . 

. 19 95 . . 

. 16.00 

PHM 

3037 

Hangmanff . .... 

19 95 

16.00 

PHM 

3038 

Connect Four ft . 

19 95 .. 

16.00 

PHM 

3039 

vawieett 

24 95 . 

20.00 

PHM 

30410 

Adventure 1 Pirate AOvaMure Diskette 





Game Included). .. .. 

. 49 95 .. 

... 40.00 

PHM 

304 IT 

Adventure iR*raie Advemure Caw"* 





Game included) 

49 95 

40.00 

PHM 

3052 

Tombstone City 21sl Century 

39 95 

32.00 

PHM 

3053 

Tl Invaders. 

. 39 95 

32.00 

PHM 

3054 

Car Wars. 

39 95 .. 

32.00 

PHM 

3057 

Munch Man (available 2nd quarter 1 . 

39 95 

32.00 


Diskette 




PHD 

5002 

Tl-Trek (wnn speech 1 . 

... 14 95 

12.00 

PHD 

5010 

Mystery Melody 

14 95 

12.00 

PHD 

5015 

Oidres But Goodies — Games 1 

19 95 .. 

16.00 

PHD 

5017 

Oldies But Goodies — Games 11 

.24 95 ... 

20.00 

PhD 

5025 

Saturday Night Bingo ;Su*J State Speech"’Synthesizer 

is required' 29 95 ... 

24.00 

PHD 

5037 

Draw Poker . . .... 

. 24 95 . 

20.00 



Adventure Ser.es 




The following sdvsniure diskettes require the PHM 3041 D Command Module 


PHD 

5046 

Adventureland .... 

. 29 95 .. 

24.00 

PhD 

5047 

Mission Impossible 

. 29 95 

24.00 

PhO 

5048 

voodoo Castle . 

29 95 

24.00 

PHD 

5049 

The Count 

. ... 29 95 ... 

24.00 

PHD 

5050 

Strange Odyssey. 

. ... 29 95 ... 

24.00 

PHD 

5051 

Mystery Fun House. 

. 29 95 

24.00 

PHD 

5052 

Pyramid oi Doom. 

... 29 95 

24.00 

PHD 

5053 

Ghost Town. 

... 29 95 

24.00 

PHD 

5054 

Savage island l 6 H 

39 95 

32.00 

PHD 

5056 

Golden Voyage 

29 95 

24.00 


Ceseerie 




PHT 

6010 

Mysieiy Melody 

9 95 

9.00 

PHT 

6015 

Oldies Bui Goodies — Games l 

14 95 

12.00 

PHT 

6017 

OkJies Bui Goodies - Games 11 

1995 .. 

16.00 

PHT 

6025 

Saturday Night B«ngo <St>in State Speech'- 





Synrhev/pr •* raouuedi 

24 95 .. 

20.00 

PHT 

6037 

Draw Pokor 

19 95 

16.00 



Adventure Senes 




The fallow mo adventure cassettes require the PHM 3041 T Command Module 


PHT 

6046 

Advemureiano 

29 95 

24.00 

PHT 

6047 

Mission impossible 

29 95 

24.00 

PHT 

6040 

Voodoo Castle . 

29 95 

24.00 

PHT 

6049 

The Count 

29 95 

24.00 

PHT 

6050 

Siiange Odyssey 

29 95 

24.00 

PHT 

6051 

Mystery Fun House 

.. 29 95 

24.00 

PHT 

6052 

Pyramid ol Doom 

29 95 

24.00 

PHT 

6053 

Ghost Town 

29 95 

24.00 

PHT 

6054 

Savage island 1 & II 

39 95 

32.00 

PHT 

6056 

Golden Voyage 

. 29 95 

24.00 


24.00 

58.00 

36.00 

36.00 

75.00 

40.00 

80.00 

80.00 

12.00 

20.00 

24.00 

24.00 

16.00 

16.00 

24.00 

9.00 

20.00 

20.00 

12.00 

20.00 


105.00 

70.00 

75.00 

52.00 

95.00 

95.00 

85.00 

95.00 

90.00 

95.00 



H.O\ a 1 er\,inc. 

6557 N. Lincoln Ave., Chicago IL60645 
(800) 621 - ■1269 (312) 677- 7660 


CALL TOLL FREE 800-621-1269 (EXCEPT Illinois, Akiiko, Hawaii) 

M35tercharge or Visa by mail or phone. Mail Cashiers Check. Money Order, 
Personal Check (2 wks to clear) Add $4.00 1st item, (Alaska, Hawaii, Puerto 
Rico, Canada add $8.00 first Item) $1.00 ea add’l shpa & handl. Shipments to 
IL address add 6% tax Prices subject to chance. WRITE for free catdlo 


ALL ELEK-TEK MERCHANDISE IS BRAND NEW, llRST QUALITY AND COMPLET 
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AMM^TioN 


WITH 




y Fernando Caracena 


T l Extended BASIC lets you fill the 
screen with rapidly moving sprites 
of many colors. See for example 
“Sprite Chase” by Ron Binkowski in 
the July/August issue of 99’erMagazine. 
Although the smooth and rapid motion 
possible with sprites is indeed quite 
impressive and arcade-like, think how 
much more spectacular these screen 
displays would be if we animate the 
moving sprites: After all, why just move 
a man-shaped sprite when you can also 
move his arms and legs? Picture the vi¬ 
sual impact of a bird-sprite flying across 
the screen flapping its wings. How about 
a circus parade with clowns tumbling, 
animals walking, and elephants moving 
their trunks ... All of this, and more, is 
possible with sprite animation. 

The technique of animation is old 
and well known. First we draw a series 
of figures with each figure in a slightly 
different position and posture. Then, we 
rapidly flash the figures one after the 
other on the screen, and “persistance of 
vision” goes to work—fooling our eyes 
and causing us to see the figure move as 
if alive. And now with sprites, we can 
duplicate this movie animation technique 
on the T1-99/4 and 99/4A through sim- 
le commands in Extended BASIC. 
This is all made possible by the TMS 
9918 and 9918A Video Display Proc¬ 
essor chip. See related article in a forth¬ 
coming issue—Ed.] 

The usual trouble with computer ani¬ 
mation is the tedious series of tasks that 
must be performed after drawing the 
figures—you have to determine, keep 
track of, and key in those long pattern 
identifiers. If you have chosen to work 

4412 Pali Way 
Boulder, CO 80301 


with sprites that are four characters 
large, these codes then become 64 hexa¬ 
decimal characters long! This situation 
prompted me to write SPRITER (List¬ 
ing 1), a program that does much of the 
work for you, and leaves you free to 
concentrate on the fun-drawing the fig¬ 
ures for the animation sequence. Spriter 
automatically computes, files, and saves 
an array of four-character pattern iden¬ 
tifiers that define sprites of magnifica¬ 
tion 3 or 4 (figurines). After you draw 
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The usual trouble 
with computer animation 
is the tedious 
series of tasks that 
must be performed after 
drawing the figures . . . 

[BUT] 

Spriter automatically 
computes, files, and 
saves an array . . . 
that defines sprites . . . 
and leaves you free to 
concentrate on the fun . „ » 
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each figurine you can output a model of 
it to the thermal printer (optional) and 
when you are finished, you can save the 
whole file on cassette tape or disk. 

When you run SPRITER, it presents 
you with a 16 x 16 character work area 
in the screen’s character display field. 
Under your direction, the computer 


generates an enlarged model of the fig¬ 
urine within the work area. The image is 
made up of dark and bright character 
squares, each of which has a counterpart 
in the figurine. Changes in the display 
field are automatically converted into 
changes of the figurine’s pattern identi¬ 
fier. The figurines in the computer’s 
memory (RAM) can be stored perma¬ 
nently on tape or disk and later accessed 
by either SPRITER or any other pro¬ 
gram with animation recall capability. 
See for example, the animation demon¬ 
stration program in Listing 2. SPRITER 
thus allows you to generate new figu¬ 
rines, transfer any figurine that you 
have stored on tape into RAM, and re¬ 
work any figurine that is present in 
RAM. 

How to Run SPRITER 

I nstructions are almost self contained: 
A series of prompts guides you through 
much of the program. First, you are 
asked, if you have a thermal printer, and 
if you want to input a file of characters 
from tape or disk (and the correspond¬ 
ing file name). Afterwards, the work 
area is framed on the screen. If you have 
chosen to show an existing figurine by 
reading in an old file, SPRITER copies 
that figurine to the work area. When 
the cursor appears in the upper left- 
hand corner of the work area, you are 
ready to draw a new figurine or redraw 
an existing one. You can move the cur¬ 
sor anywhere within the work area with 
the motion keys-the arrow keys for 
horizontal and vertical motion, and with 
the W, R, C, and Z keys for diagonal 
motions. When the cursor is moved, it 
automatically leaves a trace as deter¬ 
mined by the polarity keys-bright if 
the A key was pressed and dark if the F 
key was previously pressed. When the 
cursor first appears, the polarity of the 
trace is dark. Afterwards, by using the 
motion and polarity keys you can draw 
and erase portions of the model until 
you are satisfied with the results. Then 
press the Q key to exit the drawing 
mode. A new series of prompts will 
guide you through the rest of the 
program. 

How SPRITER works 

Space does not allow a line-by-line 
description of SPRITER (see Listing 1). 
But for those interested in exploring the 
intracacies of the program, I have pro¬ 
vided a road map in the form of a struc¬ 
ture diagram (Figure 1). Functons iden¬ 
tified within the main program are de¬ 
picted as boxes above the dashed line; 

Continued on p. 45 
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CHUCK-A-LUCK 

PART 2 

By Samuel D. Pincus 

B uilding a good program is a lot like 
building a good house. First, you 
need a good design. Then, you need 
good tools, good materials, and good 
work habits to use them all properly. In 
the last issue, we discussed a way to 
develop a good design by using a tech¬ 
nique commonly called "Structured 
Design” or "Top-Down Design.” Now, 
wc”ll talk a little about how to get the 
tools, materials and cultivate the habits 
that we need. 

After completing our design effort, 
you might expect the next step is to 
begin coding the program. But this, in 
fact, is not the case, just having a good 
design doesn’t mean that the code in 
your program will be correct or that 
you will write the best code for the job. 
In every task, there arc two things to 
remember: The first is that you want to 
do the right job. The second is that you 
want to do the job right. To do the right 
job means that your code has to follow 
the design that you came up with. To 
do the job right, you have to create the 
best code for the job. And like anything 
else, Ihcsc both require planning. That’s 
right! We still have some planning to do. 
Only tliis time, wc must plan our code. 

The first thing to do is refresh your 
memory on the design wc came up with 
to play CHUCK-A-LUCK. Take a look 
at the last issue of 99'er Magazine. No¬ 
tice how wc developed the modules that 
tell us what we have to do, but not how 
to do it. The purpose of planning our 
code is to figure out how we want to do 
it in the best possible way. At the same 
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time, we want the hows that wc develop 
to be easily coded and debugged, to exe¬ 
cute quickly, and to be easily modi¬ 
fiable so that we can make future im¬ 
provements. 

Starting UP with START_UP 

Let’s start with the module called 
START_UP. One of its top-level compo¬ 
nents was DIMENSION. That module is 
needed to set up the dimensioning of 
any arrays needed in the program. Al¬ 
though it is not absolutely necessary to 
code the DIMension statement at the 
very beginning of your program, I have 
found that its always best to put it right 
up front. So, when I plan my code, the 
DIMENSION module will be my very 
first line of code. One good coding habit 
to get into is to start your programs at 
line 100, which leaves you room in the 
front of your program in case you have 
to add an extra statement to start off 
your program. I will reserve lines 100- 
140 for any dimensioning of data that I 
will need. But before I go on with the 
remaining design of the code, I think 
that we had better take lime out to talk 
about the DIM statement and what it is 
used for. 

When I was doing the design, I knew 
from my original plan that the program 
was going to have to handle 4 players. 
That meant that every time I did some¬ 
thing concerning a player, I would have 
to know which player I wasdealing with. 
For example, each player was going to 
make a bet and win or lose. That means 
that the program would keep track of 


these things (called variables} for each 
player. There are two ways of doing this. 
The first way is to give a different name 
to each one of these variables for each 
player. That is, I could keep track of 
each player’s bet by having one variable 
called BET-1 and another variable called 
BET-2, etc. This way, I would know at a 
glance what was contained inside the 
variable. The only problem with this 
way of doing things is that the program 
needs separate code for each player. 
This means that you would have to key 
in more lines of code. It means more 
chances for data entry errors. It also 
means the possibility that you could 



accidently write the code for each play¬ 
er a little bit differently, which in turn 
means that you would need to debug 
your code for each player. 

Suppose, however, that you did not 
need to give each player a different vari¬ 
able name. Suppose that you could just 
cull the variable by the single name of 
BET. Then the code for each player 
would be the same. As a matter of fact, 
you would have to code the logic only 
once, because it could be re-used for 
each player. As you can see, this would 
be a great improvement. There is only 
one problem with this. You still have 
more than one player so you would 
have to be able to say which player’s 
BET you wanted to deal with. Well, the 
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this is to allow you to set up an array 
called BET. This array has only one 
name but contains multiple slots. Imag¬ 
ine an apartment building called BET 
containing only one floor with a lot of 
rooms in it. The room numbers start 
with 0 and increment by one. Then the 
computer can put the betting infor¬ 
mation for player number 1 into room 
number 1, the information for player 
number 2 into room number 2, etc. 
Now, in order to look at the bet of 
player number 3, all we have to do is to 
tell the computer to look at room num¬ 
ber 3 of BET. We do this by saying 
BET(3). The value 3 is called a subscript 
of the array called BET. 

This is an improvement over saying 
BET-3 but not much. But if the com¬ 
puter can be told which subscript (room 
number) to use via another variable, 
then you can realize a great improve¬ 
ment. Suppose all you had to do was 
tell the computer to look at something 
called X, and that X had the value of the 
subscript in it. Now you just put the 
room number inside X and tell the com¬ 
puter to look at BET(X). How do you 
put the room number into X? The same 
way you put any number inside any var¬ 
iable. You can say things like X = 3 or 
X = A + B or set X to a range of values 
in a FOR-NEXT loop. The important 
thing is that you do not have to know in 
advance what is in X before you execute 
the code. By the way, I used the name 
X just as an example of my subscript 
name. We could have called it PLAYER- 
NUMBER, or I, or any other legal var¬ 
iable name. Also, just because a variable 
is being used as a subscript in one part 
of your program, it doesn’t mean that 
the variable can only be used as a sub¬ 
script. Any variable can be used as a 
subscript. It is also possible for two (or 
more) variables to be used as subscripts 
for the same array depending on what 
you were trying to do. 

“Roomy” Arrays in Tl BASIC 

Now, two questions should be run¬ 
ning through your head. The first ques¬ 
tion should be, “How many rooms can 
TI-BASIC build for a given array?” The 
answer is that it depends on what (if 
anything) you tell it to do. If you don’t 
tell it anything, it will automatically set 
aside 8 rooms (slots) for any array it 
may meet in your code. It will do this 
the first time it sees the array. If you 
need more that 8 slots, you have to tel! 
it how many you do need. If you need 
less than 8, you may not want to waste 
space on unused slots. In these two 
cases, you tell it how many slots you 
need by using the DIM statement. 

The second question should be, 
“What about room 0?” In my game, it is 
always empty. In some programs, how¬ 
ever, room 0 may very well be used. If 
room 0 is not going to be used at all, 
you can tell this to TI-BASIC so that it 
won’t waste computer memory with a 


room 0. This is done by putting a state¬ 
ment with OPTION BASE 1 in front of 
the DIM statement. 

Of course, just as an apartment build¬ 
ing can have rooms on more than one 
floor, an array can have more than one 
level of slots. But since we don’t need 
multiple levels in our program, we’ll 
leave a discussion of this to a later col¬ 
umn. For now, let’s look at our variable 
list and see what variables are going to 
be arrays so that we will put them in 
our DIM statement. As stated in my 
previous article, we will need to keep 
track of information for 1 to 4 players. 
In addition, there will be 3 dice and 
each die will have a value. Look at line 
100 to see how I coded the DIM state¬ 
ment for these arrays. Notice that you 
cannot use a as part of a name in 
TI-BASIC. The best way to set up a 
name like DICE-VALUE is to code it 
using the underline character in place of 
the dash. That means that I coded the 
array as DICE —VALUE in the program. 

Leaving Out the Difficult is Easier 

We are now ready to begin planning 
the code for the rest of the START-UP 
module. Because (by definition) this 
code will only be used once for each 
game, I like to keep it up far away from 
the main logic of my program. For this 
reason, I usually begin coding these one 
-shot modules at line number 20000. In 
order to give myself a lot of leeway in 
case I leave out a line of code or have to 
add another line during debugging, I al¬ 
ways increment my statement numbers 
by 10 or more. In addition, I also make 
sure that there is plenty of unused state¬ 
ment numbers between the end of one 
module and the start of another. 

The first module within START-UP 
to be coded is responsible for creating 
the graphics for the dice. Naturally, you 
now expect me to give you the code. 
But I won’t! You see, it’s not really im¬ 
portant that I do this right away. I can 
always create the dice later after I am 
sure that the rest of the program is work¬ 
ing correctly. This is one of the impor¬ 
tant advantages of design ing and planning 
your program in advance. 

When you plan your code, don't rush 
right into figuring out how the code in 
all your modules will look like. First de¬ 
cide what modules or parts of modules 
can be left out without affecting the 
program logic. For example, the code to 
display instructions can be added as the 
very last part of your programming ef¬ 
fort. A program usually will also contain 
whole modules requiring complex code 
that can be replaced by easy code the 
first time through. After you are sure 
that the program as a whole is working 
correctly, you can gradually replace the 
easy code with the complex code. Why? 
Because it’s easier to find your mistakes 
in an easy program! So an important 
“rule of thumb” is to always start out 
with an easy version of your program. 


PROMETHEUS 

SOFTWARE 

413 Lowell Ln. 
Richardson, TX 75080 

Tl BASIC 

• Reversi - Two modes of play with a 
save game option. 

• Wari - Ancient African game with 
three levels of play. 

• Go-moku - Get five-in-a-row to win. 

• Worms - Fast action survival game 
for one or two players. 

EXTENDED BASIC 

• Froglegs - B sharp or B flat in this 
arcade quality game. 

• Asteroid Miner - You make your 
fortune if you can survive the hail of 
fire. 

Each program is $12.95 on cassette 
Order all six for $59,951 

SUPPLIES 

5 Vi" diskettes - 10 for $19.95 
! C-10 cassettes - 10 for $8.95 

5 Vi" disk file tray only $21.95 

Add $2.00 P/H to all orders 

Texas residents add 5% for sales tax 

WRITE FOR FREE CATALOG 


(U AERONAUT 

/// A Simulation of 
■jp Hot-Air Ballooning 

Takea hot-air balloon ride on your computer 
with this interesting simulation You have 
control of the propane burner and the man¬ 
euvering vent to change your vertical 
motion but your destination is at the mercy of 
the winds It you make it CA/er the mountain, 
watch out for the power line. Vertical veloc¬ 
ity, altitude, and distance travelled are con¬ 
stantly recalculated using Euler's method. 
Variometer, pyrometer, altimeter, and 
compass readings are continuously dis¬ 
played. as are ambient temperature, and 
wind speed/direction. The balloon's progress 
relative to the terrain along your flight path Is 
displayed graphically. The pressure and 
temperature variationsof the atmosphere vs. 
height, fuel consumption, and load weight 
are all taken into consideration for an 
accurate simulation. Sound effects are 
included for on added touch of realism. This 
program will fill entire console memory. Ex¬ 
tended BASIC module required. 

Aeronaut (cassette) $19.95 
1 st class mail & handling $2.00 

S/MULSOFT 
Box 3494 

Scottsdale, AZ 85257 
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“QUALITY IS OUR GAME” 
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SPACE GAMES 

All New! Ex. Basic also 

ALION ATTACK - 5 lives against 
an endless alien attack Great 
action graphics. 

INVADE THE EMPIRE -Commanding 
a starship, must destroy four 
enemy vessels. 

X-WING PILOT - Squads ol Ti- 
Fighters are escaping destroy 
all or goodby rebel 


ORDERING INFORMATION: Please 
enclose payment with older. Add 
SI for postage; $2 lor orders 
outside U S 

COD-add$1.50 

•Programmed in TI-BASIC 16K* 
unless otherwise noted 
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ASSORTMENT 

PACKAGE 

VIDEO BOWLING - All the action of 
real bowling, .auto score, one to 
four players. 

3-0 TIC TAC FOE - 3-D graphics, 
sound in our version of tic tac 
toe. One to two players. 

MONSTER MATCH - Real memory 
challenge for one to four 
players Graphics, sound, music 


ANY PACKAGE 

CASSETTE o >4 #■) rti- 

ONLY *12.95 

only $16.95 

Call or write for catalog' 
Other Packages Available 



MARTIAN 

ENCOUNTER 

NEW! Extended Basic 

Unbelievable sprite driven space 
battle for one player. Auto-score; 
auto-restart; music; sound, super- 
graphics. 

“Blast them Martians” 
Joysticks Required 


send check or money order to: 

the 


software 


exchange 

group 


P.O. Box 97 

NORTH CHILI. N.Y. 14514 
(716) 594-9474 


Then, as you add the difficult pieces, 
you at least know where to look if you 
hit a snag in your debugging. 

Well, if I leave out all the graphics for 
now, what can 1 substitute in its place? I 
can simply display the number of each 
die instead of graphically showing the 
dice themselves. After the program is 
running, I will go back and add the 
graphics as well as any sound routines. 
Look at what I am trying to accomplish 
this way: 

1. By leaving out unnecessary code, 
I can get the program up and running 
faster. This means that I can begin de¬ 
bugging my program earlier. This in 
turn means easier debugging because 
there is less code to go through. 

2. By using easy code in place of 
complex code in some modules, I make 
it easier to debug the “guts” of my pro¬ 
gram. After knowing that the program 
runs correctly, I can begin replacing the 
easy code with the hard parts a little at 
a time. Then I will test only one or two 
new parts at a time. This means easier 
debugging because any problems will 
probably be due to the new code. 

3. After ensuring that the main por¬ 
tions are running correctly, ! can “fool 
around” with the hard portions without 
worrying that I will hurt the program’s 
logic. For example, after l know that 
the program is running correctly by dis¬ 
playing the dice numbers, I can now ex¬ 
periment with how I want the dice them- 
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selves to be displayed. I can even come 
up with two versions-one for TI-BASIC 
and a different one for Extended BASIC 
using sprites! I won’t have to worry that 
adding different versions of this code 
will destroy my program. 

4. By getting a version up early, I 
can see if my program is worth contin¬ 
uing to work on. After seeing it in action, 
I may decide that it just isn’t worth the 
effort to continue with the coding. 

So for right now, ! won’t code the 
CREATE DICE routine but I will set 
aside lines 20000-20500 for the code 
later. The next module is called RULES 
and will be responsible for giving the 
rules when asked. One part asks if the 
rules are wanted; another displays them. 
Like the CREATE DICE module, the 
entire code for this module isn’t needed 
now. But if I do code in the part asking 
if the rules are wanted, I can test this 
part of the logic. If the size of the pro¬ 
gram you are writing is large enough, 
you may decide to leave both of these 
parts out on your very first try. 

Since I have decided to code part of 
this module, I will lay it out in lines 
21000-22000. The first thing I want to 
do is clear the screen.This will attract 
the players’ attention and remove any 
“clutter” that may be on the screen 
from any previous program. It’s always 
a good idea to start out your program 
with a CALL CLEAR statement. Notice 
that in my code in lines 21010-21050,1 
am asking the players for information 


and telling them what form / expect the 
answer to be in! Too often, a program¬ 
mer will code his program so that he is 
expecting a particular answer, but never 
tells the person using his program what 
form the answer should be in. There is 
nothing more frustrating to a user than 
trying to figure out what the person who 
coded the program means when the pro¬ 
gram displays a message like CODE?, 
and what the valid values of the input 
are. You should try to develop the habit 
of explaining what data you are looking 
for, and what the legal values the pro¬ 
gram will allow as part of your code of 
an INPUT statement. 

The next thing the module does is 
make sure that only the first character is 
going to be looked at. This is done by 
using the SEG$ function to strip off the 
rest of A$. One of my programming 
“rules of thumb” is to minimize the 
chance that the user of a program can 
enter bad data. If I am only expecting a 
Y or N, I want to look at only the first 
character of the input. If the wrong 
answer was given, an appropriate mes¬ 
sage is displayed and the original ques¬ 
tion is asked again. The code to display 
the message will be eventually located in 
lines 21100-21990, but I’ll just putin a 
REM statement to show where the code 
will be added later. 

The next module (called PLAYERS 
in our design) is very important and 
easy to code, so I will code it in full the 
first time out. This is done in lines 

































SAVE $250.00 ON THIS COMPLETE EPSON MX-80 PRINTER 
SYSTEM FOR YOUR TEXAS INSTRUMENTS HOME COMPUTER. 

This system includes EVERYTHING you need to put the convenience of an Epson MX-80,132 col¬ 
umn printer to work for you. You’ll get excellent print quality from one of the most advanced dot 
matrix printers money can buy. Here’s the full system: _____ 

Epson MX-80 Printer.$ 645.00 List price 

TI-RS232 Interface*...$ 225.00 List price 

Serial Interface Board.$ 85.00 List price 

Custom Interconnect Cable 
for TI-99/4 or TI-99/4A.$ 45.00 List price 

Total Value.$1000.00 

YOUR PRICE $ 750.00 While they last 

A Savings of $ 250.00 

•If you already own an RS-232 Interface, you may substitute any 
Tl software with a retail value of up to $150. 

At this price, this is a LIMITED AVAILABILITY offer. (Other Epson 
printers available at similar savings. Call 806-745-8835 for more in¬ 
formation.) Order Now! 


'JID 


ORDER HOTLINE-TOLL FREE 

1 -800-858-4580 

In Texas Call 1-806-7454835 


Just give us your name, shipping address and Visa or 
MasterCard number and we’ll charge the full amount 
to your account. Be sure to include the $750.00 pur¬ 
chase price, $8.00 shipping and handling and 3% for 
Visa or MasterCard orders. Texas residents also add 
5% sales tax. For mail-in orders, send to P.O. Box 
64240, Lubbock, Texas 79464. 

Unisource Electronics, Inc. 


22000-22330. Notice that it prompts 
the player for the required data in each 
case, and edits the input to insure that 
only valid data gets in. One of the main 
differences between a well written pro¬ 
gram and a poorly written one is the 
amount of editing done on input. The 
hows of an edit for an alphanumeric 
field should always include a test for an 
empty field (called a “null string”). Tl- 
BASIC allows a null string to be entered 
in response to an INPUT statement. This 
kind of string data can cause a number 
of problems in your program, especially 
if you want to display the data on the 
screen. I always test for an empty field 
whenever I INPUT a string variable. 
That is what I am doing in line 22140. 

It may also be necessary to limit the 
size of an alphanumeric field depending 
on how you want to display it on the 
screen. For example, you may want to 
limit the size of a player’s name so that 
it fits on the same line as his cash balance. 
The best way to handle this is to check 
its length (using the LEN function) as 
part of your edit. If the player enters a 
name that is too long, you can tell him 
so, and ask that he enter a shortened ver¬ 
sion of his name. There is also, however, 
another way: You may shorten the field 
yourself by using the SEG$ function—as 
I do in line 22250. 

Whenever numeric fields are entered 
into your program, there are always 
four things you must edit for. First, you 
have to make sure that numeric data 
was entered. Luckily, Ti-BASIC will do 
this for you automatically so you don’t 
have to write any code to test for this. 
You should get in the habit of immedi¬ 
ately testing your input as follows: (1) 
check to make sure it isn’t too large, (2) 
check to make sure it isn’t too small, 
and (3) especially check to make sure it 
is a whole number (if that’s what you 
are expecting). Look at my code in state¬ 
ments 22010-22030 to see what I mean. 


Also note that if the answer is illegal, I 
ask for the item to be re-entered. If you 
don't make it obvious that you want the 
data entered again, it is possible that the 
person using your program may not even 
know that he or she made a mistake and 
get confused on what to enter next. 

The main portion of our design is 
called DICE_ROLLS; it is responsible 
for actually playing the game. First, it 
gets the bets from each player. Then it 
rolls the dice. Finally, it makes the pay¬ 
ments to or collects the losings from 
each player who is still in the game. Since 
this code is executed a lot, I will place it 
in the front of my program. The three 
main components are called GET BETS, 
DICE ROLL and PAY/COLLECT. The 
first two components will be coded as 
subroutines called from DICE^ROLLS. 
Line 210 calls GET BETS and line 230 
calls DICE ROLL. The third module, 
PAY/COLLECT, will be coded as part 
or the DICE_ROLLS module. 

Save the Unimportant for Manana 

Why did I set them up this way? The 
answer to this question requires a little 
background in the style of coding that I 
have adopted. As you know by now, I 
have a number of rule-of-thumb methods 
that I follow. One of these rules of 
thumb is that if I get to a module that I 
will be expanding or replacing later, I set 
it up as a subroutine to be coded later. I 
just code in a GOSUB statement and 
keep going. If it is a module that has to 
be coded fully the first time around, I 
usually code it right then—unless it looks 
like something that is hard to code. In 
that case, I code in the GOSUB state¬ 
ment and hold off coding it in until I 
have to. I write my programs this way 
because I never want to tackle any code 
that will destroy my trend of thought. 
After all, one of the reasons we did a de¬ 
sign in the first place was to make sure 
that nothing important will be left out. 


So if I keep coding, I won’t get side¬ 
tracked into worrying about the hard 
parts until I absolutely have to. 

Lines 530-560 are used to figure out 
how many “hits” a player had after the 
dice were rolled. Notice that this is done 
using two FOR-NEXT loops, one inside 
the other. The inside loop in lines 530- 
560 checks to see if a player bet any of 
the dice numbers that came up. The 
outer loop from statements 250-760 
controls which player we are looking at. 
For now, I won’t code the full CHECK 
FOR BANKRUPTCY module. I will in¬ 
stead code a short, module (statements 
740-750) to check for bankruptcy and 
STOP the program if there’s a loser. No¬ 
tice how the use of arrays has made this 
code simple to write. Try to imagine 
what it would look like if I had to name 
each variable separately! 

The module called END_GAME is 
also not very important to the main 
logic of the program, so I’ll ignore it for 
now. This means that the only modules 
I haven't looked at are GET BETS and 
DICE ROLL. I coded them in lines 
1200-1900 and 2000-2990 respectively. 
The reason why, I am leaving a lot of 
room in the DICE ROLL routine is that 
I still don’t know exactly how I am go¬ 
ing to do all of it. Oh, I know how to 
roll the dice, but I haven’t gotten around 
to figuring out what the graphic display 
of the dice and what the design of the 
screen will look like . .. and until I do, 
I can’t really figure out all of the hows 
of this module. For now, I will code the 
DISPLAY routine to just show what the 
dice were. 

In order to simulate rolling the dice, 
I will have to create three random num¬ 
bers between 1 and 6. This is done using 
the RND function in statement 2110. 
Remember that RND is really random 
only when you start your program with 
a RANDOMIZE statement. We will 
eventually put this in statement 140. 
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GAMES & SIMULATIONS by PCJTCJRH 


$19.95 


$19.95 

$19.95 


FOWL PLAY** 

Why did that chicken cross the road? 

THE HUSTLER*** 

Rotation or 8-Ball for 1 or 2 players. 

LASER BATTLE** 

A fast-action space game for two players. 

LONDON BLITZ*** $19.95 

If there were computer games in the 1940's this 
would be the one. 

MOONDUSTER* $19.95 

A lunar lander' with a new twist. Varying levels 
of difficulty — fun for the whole family! 

SAM DEFENSE* $19.95 

Command an authentic surface-to-air missile site. 

STARSHIP CONCORD** $19.95 

Star Trek type game with a super twist. 

*TI Basic 
••Extended Basic 

Extended Basic; Joysticks required 


+ * + 


HOUSEHOLD 
INVENTORY 
SYSTEM $34.95 


jkgj/ 


With this jward-winmng program you 
can accurately inventory personal 
propertv. calculate actual replacement 
value, and maintain records on a cur¬ 
rent basis 



ORDERING INFORMATION: All orders shipped within 48 
hours. Please enclose payment with order. Add $1.00 tor 
postage. (Add $2.00 for postage on orders outside U.S. 


Ask for FUTURA Software at your local software dealer. 
Write for detailed description of these and other pro¬ 
grams from FUTURA. 


Dealer Inquiries Invited 


BUSINESS SOFTWARE 


General Ledger 

$99.95 

Accounts Payable 

$99.95 

Accounts Receivable 

$99.95 

Payroll 

$99.95 

Inventory Management 

$99.95 

Word Processing 

$99.95 

Mailing List 

$49.95 



Fully interactive programs offer a totally 
integrated accounting system. 

Loaded with innovative features. 

— Completely menu-drrven 

— Random access of data 

— Choice of retrieval of account records hy name 
or number 

— Fully prompted input 

— Guaranteed to be hug-free and operator-proof! 

— Hut-line and enhancement update service available 

Purchase units individually or the entire package 
for S500.00. 


Write for full details. 



puTunn 

S OF T W A R E 




Ehninger Associates. Inc. 

P.O. Box 5581 
Fort Worth. Texas 76108 
817/246-6536 


But until I have fully debugged my pro¬ 
gram, I will leave the RANDOMIZE 
statement out. Without it, the dice rolls 
will not be truly random. They will al¬ 
ways follow the same pattern from the 
start of the program. This allows me to 
replay a game exactly the same way 
each time, so that if I found a bug and 
had to correct my code, I can test the 
corrected code under the same condi¬ 
tions that caused the bug in the first 
place. With the RANDOMIZE state¬ 
ment in my program, I may never hit 
the same conditions that caused the bug 
and won’t be sure that I made the right 
correction. 

After coding in these statements, the 
result is found in Listing 1. Let’s briefly 
review just what this program can and 
cannot do. First, it does play the game 
according to the rules of CHUCK-A- 
LUCK. It will handle the bets of up to 
4 players. It will keep track of cash held 
by each player and declare a loser. Once 
I have this program debugged, I then 
have to plan what pieces I want to add 
next. The program is missing 3 major 
features. First, it stops as soon as one 
player goes bankrupt, and it. cannot be 
restarted without rerunning the program. 
Second, it cannot display the rules. 
Third, it is boring because it doesn’t 
have any of the graphics and sound fea¬ 
tures that the T1-99/4 can add to a pro¬ 
gram to make it interesting. 

Once I have written enough code to 
run at least a “stripped-down” version 
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of the program, I would turn my efforts 
to debugging the code I have written. 
Only after I was reasonably sure that 
this version of the program was working 
properly, would I begin to add more 
code. 1 would add one module at a time 
and retest. Bu t th at’s the subject for my 
next article, 

90 HEW LIST »1 CHUCK-A-LUCK 

lOO DIM 0IC£_VALUE(3) ,PLHYER_NAHfc*C4> , PLAYER_CASH 
<4),PLAY6R_SET <4> .PLAYERDICE \ 4> 

110 R£M P START 

160 BOSUB 20000 

170 REM BETTINO LOOP 

200 REM GET BET 

210 GOSUB 1200 

220 REM THROW DICE 

230 SOSUB 2000 

240 REM UPDATE CASH BALANCE 

230 FOR I-l TO PLAYERS 

260 IF PLAYER_CASH<I)«U THEN 760 

200 print ,,m jplayer_natie*< i > \ •*, you set on-; 

PLAYER_D1CE (I) 1 -FCR‘-;PLAYER_e«ET < I ) ; - DOLLAR-; 
290 IF PLAYER_BET <1X2 THEN 310 
300 PRINT "S"; 

310 PRINT “.- 

520 WlN-O 

530 FOR J«l TO 3 

540 IF PLAYER DICE (IX DICE_VALUE.J> THEN 560 
550 WINxWIN+1 
560 NEXT J 

570 IF WIN-O THEN 690 
500 WlN-WINtPLAYEft_BET<X) 

590 PRINT "YOU ":"WIN”;WIN;"DOLLAR"; 

600 IF WINX.2 THEN 620 
610 PRINT "S"| 

620 PRINT ".- 

630 PLAYER,CASH<I)=PLAYER_CASHI I> +WIN 

640 PRINT "YOU NOW HAVE"; PLAYER CASH ( I );'■ DOLLAR" ; 

650 IF PLAYER,CASH (1X2 THEN 670 

660 PRINT "S”; 

670 PRINT ".” 

680 GOTO 760 

690 PRINT "YOU LOST";PLAYER BET Cl>;"DOLLAR"; 

700 IF PLAYER_3£T<I X'2 THEN 720 
710 PRINT "S"; 

720 PRINT 

730 PLAYER CASH<I> =PLAY£R_CASH<I)-FlAYER&ETiJ > 

740 IF PLAVER_CASHU) :0 THEN 640 

750 STOP 

760 NEXT I 

970 FOP 1*1 TO 600 

900 NEXT I 

990 GOTO 200 

1200 CALL CLEAR 

1210 FOR I»1 TO PLAYERS 

1220 IF PLAYER_CASH<I>*0 THEN 1500 

1230 ON INT\RNDX 4 ♦ 1)GOT0 1240.12oO.1290.1300 


1240 PRINT "NOW, " ; 

1250 GOTO 1350 
1260 PRINT "OK, **: 

1270 GOTO 1350 
1200 PRINT "ALRIGHT, 

1290 GOTO 1350 

1300 PRINT "YOUR TURN, "; 

1350 PRINT PLAYER,NAME*Cl) i", " 

1360 PRINT -YOU HAVE"|PLAYERJ2ASH<I>;"DOLLAR"; 
1370 IF PLAYER CA6HUX2 THEN 1390 
1300 PRINT **S"i 

1370 PRINT "x"WHAT’S VCUR BET^ » 

1400 INPUT PLAYER_BET<1) 

14 10 IF PLAYER,BET (IX 1 THEN 1430 

1420 IF PLAYER_&E7iIV/PLAYER CASH <1> THEN 1450 

1430 IF PLAYER_BET * I) -50 THEN 1430 

1440 IF INT(PLAYER_DET<I> >-PLAYER,BE7U) THEN 1470 

1450 PRINT "THAT’S NOT POSSIBLE." 

1460 GOTO 1230 

1470 PRINT "WHAT NUMBER WILL YOU BET ON?" 

1400 INPUT PLAYER,DICE II> 

1490 IF INT<PLAVER_DICE<J> X,PLAYER_DICE<I) 

THEN 1520 

1500 IF PLAYER,DICE! IX 1 THEN 1520 
1510 IF PLAY ER_D I CE (I ) *. 7 THEN 1540 
1520 PRINT "TRY AGAIN." 

1530 GOTO 1470 
1540 NEXT I 
1550 RETURN 
2000 REM 

2100 FOR 1=1 TO 3 

2110 DICE.VALUE U) = INT CRND*6> 1 

2112 NEXT I 

2120 PRINT -THE DICE ARE:" 

2130 PRINT DICE,VALUE <1>; " " tD JCE_VALUE(2); 

";DICE,VALUE (3) 

2140 RETURN 

ZOOOO PL»* "PLEASE ANSWER THE QUESTION" 

21000 CALL CLEAR 

21010 INRUT "NEED INSTRUCTIONS (V/N)^ ";A* 

21020 A*-SEG*<A*.1.1> 

21030 IF A»*"Y" THEN 21100 
21040 IF A*-"N" THEN 22000 
21050 PRINT PL* 

21060 GOTO 21010 
21100 REM JN5TR 

22000 INPUT "HOW MANY PLAYERS (2 4 / > ";PLAVERS 

22olO IF PLArERS<2 THEN 22060 

22u2o IF PLAYERS>4 THEN 22060 

22030 IF INT (PLAYERS)-PLAYERS THEN 221oL< 

22060 PRINT PL* 

22070 GOTO 22000 
22)00 FOR 1*1 TO PLAYERS 

22110 PRINT "PLAYER NUMBER";I;"ENTER YOUR" 

22120 INPUT "NAME-"lPLAYER,NAME*tX 
22)40 if player,name*( i x >"" then 22250 
22)70 PRINT PL* 

22180 CiQTO 22110 

22250 PLAYER NAME* l 1 > *SLli* (PLAYEh_ NAME* (I) , 1, 10) 
22310 PLAYER_CASH11>=500 
22320 NEXT 1" 

22330 RETURN 















































OBJ 


SAVE $180 ON THIS COMPLETE Tl LOGO SYSTEM 
FOR YOUR TEXAS INSTRUMENTS HOME COMPUTER 

There’s no better way for your kids to learn the basics of programming a home computer. Tl LOGO 
is a child-appropriate, computer language that lets students of all levels of ability communicate 
with the Tl home computer using an easy-to- 
understand language. It not only develops computer 
awareness, but also enriches your child’s math, logic 
and communication skills. This package includes 
everything you need to make your TI-99/4 (or Tl 99/4A) 
and monitor into a complete Tl LOGO system. 

TI-LOGO Command Module.$129.95 List price 

32K Memory Expansion Unit. $399.95 List price 

Total Value.$529.90 

YOUR PRICE $349.90 While they last 

A Savings Of $180.00 

At this price, this is a LIMITED AVAILABILITY offer. 

Order now! 


ORDER HOTLINE-TOLL FREE 

1 -800-858-4580 

In Texas Call 1-806-745-8835 


Just give us your name, shipping address and 
Visa or MasterCard number and we’ll charge the 
full amount to your account. Be sure to include 
the $349.90 purchase price, $5.00 shipping and 
handling and 3% for Visa or MasterCard orders. 
Texas residents also add 5% sales tax. For mail- 
in orders, send to P.O. Box 64240, Lubbock, Texas 
79464. 


Spriter. .. from p. 39 

those identified with subprograms are 
below the dashed line. The order of pro¬ 
gram execution in this figure is from left 
to right, and the order of subprogram 
calls is from top to bottom. The line 
numbers to which these various func¬ 
tions refer to in the program are listed 
at the bottom of each box. 

The main task of drawing a series of 
sprite figurines is under the direction 
of Function 3 (“Draw & Save Sprite 
Codes’’). The task of initializing the 
work area and handling individual figu¬ 
rines and their models is directed by 
subprogram EXPANDER which con¬ 
structs this model when given the pat¬ 
tern identifier for the figurine. After 
this, DRAWER directs changes in the 
model display according to the user’s 


Unisource Electronics, Inc. 


keyboard inputs. Then it calls upon sub¬ 
program ADD PI X to make the corres- 
ponding'changes in the pattern identi¬ 
fier for the figurine that is being drawn. 
When the figurine is complete, DRAWL R 
will call subprogram SCREEPT to out¬ 
put the model on the thermal printer (if 
this option is chosen). 

A Demonstration Program 

After you generate cassette or disk 
data files of figurine pattern-identifiers 
with SPRITER, you are ready to incor¬ 
porate these into an animation sequence 
within a program. The short demonstra¬ 
tion program (Listing 2) is an example 
of a very simple way to do this. This 
program is in effect a continuous loop 
projector that sequences through a se¬ 
ries of sprite figurines to produce anima¬ 


tion of the sprite that is moved across 
the screen. The program reads the pat¬ 
tern identifiers from cassette tape or 
disk, then goes into the animation loop. 
You can stop the looping by pressing 
SHIFT C (on the 99/4) or FCTN 4 (on 
the 99/4A). 

Keep in mind that this program is 
just a very simple demonstration of the 
sprite animation technique. You can use 
it to study the figurine files created by 
SPRITER, and perhaps as a starting 
point for writing more elaborate sprite 
animation programs that are more apt 
to your specific applications [We've also 
included an additional program (Listing 
3) that incorporates Data Statements 
for those wishing to get a feel for the 
animation process before working with 
SPRITER—Ed.] 


Listing 2. 


SPRITE DEMO 


NOTE: 

For Longer 
Loops use a 
Larger DIM 


lOO REM «« 

110 REM • 

120 REM llllllttlllllltllllli 

130 REM 

140 REM f»V FERNANDO CAR AC ENA 
ISO REM 99’ER VERSION l.3.1X8 
160 REM 

170 REM DEMONSTRATION OF SPRITE 
ANIMATION USING CASSETTE 
OR DISK DATA FILE. 

180 CALL CLEAR 

190 DIM CHA*(17) , I D* <I 7 > 

200 CALL CASTER<NS,ID« C >,CHA*<)) 
210 FOR I«0 TO NS :i CALL 
CHAR( 136 - 4*1 ,CHA* <I>) 

220 NEXT I 
230 CALL CLEAR 

240 CALL SPRITE(HI,136,2.30,30,0, 
-lO)n CALL MAGNIFY C A) 

250 FOR I«0 TO Nfi ii CALL PATTERN 
(•1,136-461)ii CALL DELAY i 
I NEXT I ii GOTO 250 


260 END 

270 SUB CASTER 4N. 1*0 ,C*<> > 
200 REM 

290 rem aiiaiiiiainiimitt 

300 REM SET FILE*-"C61" FOR 
310 REM TAPE FILES* USE YCUR 
320 REM FILE NAME1 
33C REM "DSK1.FILENAME H 

340 REM FOR DISK FILES. 

350 rem iiiatiiiitaitiiaaati 
360 REM 

370 OPEN «2jFILE*,INTERNAL. 

INPUT ,FIXED 128 
360 INPUT *2tNAH*,N 
390 FOR I>0 TO N 
400 INPUT *2iI*<I),C*(I)» 

I NEXT I si CLOSE *2 
410 SUBEND 
420 SUB DELAY 

430 FOR 1=0 TO 15 tl NEXT l 
440 SUBEND 


Listing 1. 


» H 


>ll NEXT I 


ioo rem aaiiitaaiaiaitaaiiaai 

110 REM * SPRITER t 

120 rem iiiaiaiitaiiitaiaiiai 

130 REM 

140 REM BY FERNANDO CARACENA 
130 REM 99’ER VERSION 1.5.1X8 

160 CALL CHARSET it FOR 1-96 TO 143 ti CALL CHAR<I, 

170 INPUT *• DO YOU HAVE A THERMAL PR INTER < Y/N> : TP* 

ISO DIM CHA* 150>,ID* <SO> 

190 INPUT -DO YOU WANT TO INPUT A FILE OF CHARACTERS FROM TAPE 
OR DISK (Y/N)?*‘i AN* j: IF AN*<>"Y» THEN 240 
200 DISPLAY AT<24,1>|“FILE NAME" II ACCEPT AT(24,11>SiZE<10> 

VALIDATE (UALPHA, DIGIT) s NAM* it IF POS < NAM*, , 1) < >0 THEN 200 
210 PRINT "ENTER *1’ FOR TAPE - 2 ’ FOR 

DISK" ii INPUT 

220 IF AN*»"i" THEN SFZLE*«"CSl" ELSE IF AN*-"2" THEN 
OFiLE*—“DSK1."LNAM* ELSE GOTO 210 
230 CALL CASTER(BFILE*,NS,ID*(),CHA* <))»i GOTO 250 
240 IF AN*<>"N" THEN 190 ELSE NS-0 n GOTO 290 
230 IF TP**"N" THEN 200 

260 OPEN #li"TP.U.E.S",OUTPUT it FOR J-0 TO NS 
270 PRINT *ltJ,ID*(J)ii NEXT J tl CLOSE *1 
260 NS-N6+1 si C*-CHA*<0) 

290 FOR I—NS TO lOOO 

300 CALL DRAWER (TP*, C*, NS, AN*, CHA* 0,1 D* <) > 

310 DISPLAY AT12,1)a ID*INS)B a DISPLAY AT<22,i)iC* 

320 DISPLAY AT(3,1)t"PRESS ANY KEY TO CONTINUE." 

330 CALL KEY <0,K, S>i• IF B-0 THEN 330 



T 


Main 

Program 


SPRIT E R 


Figure 1. 


I/O f 


READ & 2 


OPTIONS 


PRINT OLD 
FILE 


170-210 


220-270 



DRAW A SAVE 
SPRITE COOES 

280-420 



RECORD 4 
OUTPUT 

430-500 


C AST ER l, | 

DRAWE R 3 ' 1 

1280-1390 | 

520-910 


Ord^ of 

Subprogram 

CALLS 



EXPANDER 3,U 


ADOPIX U2 


JU 

SCREEPT 

1110-1220 


970-1100 


1230-1270 


Order of Program Execution 


340 CALL CLEAR it INPUT "ENTER COLOR CODE FOR SPRITE. " t COL 

350 CALL CHAR <96,C*> * « CALL SPRITE <*1,96,COL,30,30,0,-30)It CALL MAGNIFY(4) 

360 DISPLAY AT<10,3)t"PRESS ANY KEY TO CONTINUE." 

370 CALL KEY(O,K,S)ii IF S-0 THEN 370 ELSE CALL DELSPRITElALL) 

360 INPUT "DO YOU WANT TO SAVE THE CHARACTER CODE OF THIS SPRITE<Y/N>AN* 

390 IF AN*—"Y" THEN CHA*'NS)-C* 

400 INPUT "DO YOU WANT TD CONTINUE<Y/N>7“iAN* n IF AN*-"N" THEN 430 ELSE 
IF ANftO-Y- THEN 400 
410 NS—NS—1 
420 *€XT I i i END 

430 INPUT "DO YOU WISH TO SAVE RESULTS DN TAPE OR DISK(Y/N>7“.AN* 

440 IF AN*—"N" THEN 510 ELSE IF AN*<>"Y" THEN 430 

450 DISPLAY AT<24,1>i"ENTER FILE NAME* it ACCEPT AT<24,11>SIZEUO> 

VALIDATECUALPHA, DIGIT) i NAM* it IFPQSCNAH*," " , l ) < >0 THEN 450 
460 PRINT "ENTER * 1’ FOR TAPE ’2* FOR DISK" it INPUT "<1/2)7 

470 IF AN*—”i" THEN 0FILE*-"CS1" ELSE IF AN*-"2“ THEN BFILE*-"DSKt."fcNAM* 

ELSE GOTO 460 

4BO OPEN «lIBFILE*.INTERNAL,OUTPUT,FIXED 12S _ 

4?o print ,i,ww.ns Continued on p. 94 


AN* 
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CHESS 





By Jerry Wolfe 


M y column this time is concerned 
with “versions and diversions” 
since we are going to look at 
some variations of standard chess (ver¬ 
sions), as well as a few interesting prob¬ 
lems associated with chess but not di¬ 
rectly related to playing the game (di¬ 
versions). You’ll be able to try all of this 
on your TI-99/4A computer with the 
Video Chess Command Module. 

Diversions 

By now, of course, you are already 
well acquainted with chess problems— 
having had two thrust upon you with 
each issue of 99‘er Magazine. Those 
problems have been taken from posi¬ 
tions in actual games. But chess liter¬ 
ature also abounds in problems that 
have little or no relevance to practical 
play, but are nevertheless extremely 
intriguing. Here are a few: 

Problem 1: This is called the “Knight’s 
Tour.” Place a knight on an empty 
board (on AT for example) and move 
the knight 63 consecutive times in such 
a way as to land on each square exactly 
once, and returning to the beginning 
square on the 64th move. 

Problem 2: Remove the squares HI 
and A8 from the chessboard. Is the 
“Knight’s Tour” still possible now? You 
are required to prove that your answer 
is correct! 

Problem 3: This problem involves a 
knowledge of chess plus the ability to 
deduce logically. While playing a game 
of chess, black became irked at his 
losing position and petulantly removed 
his king from the board. At that mo¬ 
ment, white was in the middle of mak¬ 
ing his move; and for an instant after 
removal of the black king, the board was 
completely empty. White completed his 

About the Author 

Jerry Wolfe is a professor of mathematics 
at the University of Oregon in Eugene , Oregon. 
He has been playing chess since the age of 
eleven and began playing in chess tournaments 
at the age of fourteen. He is the 7979 Oregon 
Open champion and has won numerous other 
local tournaments in the Pacific Northwest 
during his chess "career." Currently he 
holds the official rating of candidate master. 


move and black cooled down and re¬ 
placed his king. But then he made the 
worst possible move on the board and 
white announced mate in two moves. 
Your task is to reconstruct the position 
just before white moved and give the 
exact sequence of moves leading to the 
checkmate of the black king. (Yes, the 
problem has a solution!) 

Problem 4: Place eight queens on an 
otherwise empty board in such a way 
that no two queens are attacking each 
other. 

Problem 5: Find the shortest number 
of moves necessary to produce a stale¬ 
mate starting from the standard begin¬ 
ning position. 

The above problems represent only a 
small sample, but perhaps give some 
idea of the variety of possibilities. Oh 
yes, I will provide solutions next time 


except for Problem 5, for which the 
minimal number is not known. It is a 
much smaller number than one would 
think on first seeing the problem. Try it 
and see what you can come up with . . . 

Versions 

Besides the diversions provided by 
such puzzles, chessplayers have also 
been attracted by variations on the basic 
game of chess. “Speed Chess” or five- 
minute chess is a version requiring a 
chess clock. Initially each player is given 
five minutes of time. Play then proceeds 
until one side is checkmated, a draw is 
declared, or until one side runs out of 
time. (For those of you who are not 
acquainted with the use of a chess 
clock, I should explain that the player 
whose turn it is to move has his clock 
running until he makes his move. He 
then pushes a button stopping his own 


clock and starting that of his opponent) 
Thus each game lasts no more than ten 
minutes. This version is widely popular 
at chess clubs and among tournament 
players. 

Another currently popular version, 
especially with younger p ayers is called 
“Siamese Chess.” This involves four 
players divided into teams of two players 
each and requires two chess sets and 
(usually) two chess clocks. The partners 
sit on the same side of the table and 
play opposite colors. Thus the pieces 
that one partner captures will be the 
same color as those his partner will be 
playing on the adjacent board. As one 
partner captures a piece from his oppo¬ 
nent, he passes it to the other partner. 
The reason for this is that in addition to 
the usual moves of chess, one is allowed 
to place new pieces on the board any¬ 
where that is not occupied-with the 
one exception that pawns may not be 
placed on the back ranks (squares 
A1 - HI or A8 - H8) where they could 
normally be promoted instantly to a 
more powerful piece. 

The placement of new pieces on the 
board causes the chess battle to take 
place at an accelerated pace, and causes 
unusual and often hilarious positions to 
occur. To make 'matters worse, the 
clocks on each board are set for five 
minutes as in speed chess! The game 
ends when either a checkmate occurs in 
one of the games, both games are drawn, 
or one side runs out of time. 

Although chess is far from being 
“played out,” so much study has been 
devoted to the opening portion of the 
game that it is possible to go through 


the first twenty moves in some openings 
simply repeating moves that are already 
known to be good. These are called 
“book moves” because they can be 
found in chessbooks dealing with open¬ 
ings. This means that a player may ob¬ 
tain a substantial advantage in the open¬ 
ing stages of a game simply by memoriz¬ 
ing several sequences of moves found in 
openings books. At the grandmaster 
level, this tendency is so refined that 
victory often hinges on knowing the 
latest wrinkle in the theory of some par¬ 
ticular opening variation, and springing 
it on a less prepared opponent—one who 
must then expend extra time on his 
clock searching for the best reply to this 
surprise. To combat this over-refinement 
of opening theory, a simple variation of 
chess has been proposed. It is called 
“Prechess” and is played exactly like 
ordinary chess except for the first 


^ The placement of new pieces on the board 

causes the chess battle to take place 
at an accelerated pace, and causes unusual 
and often hilarious positions to occur. 
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SAVE UP TO 25% ON THE NEW PERIPHERAL EXPANSION BOX 
SYSTEM FOR YOUR TEXAS INSTRUMENTS HOME COMPUTER. 


The innovative, new Peripheral Box from Tl centralizes most 
and clutter. Many of the stand-alone peripherals have been 
the box. Current Tl offerings are listed below. In addition to 
their convenience, some of the cards offer other im¬ 
provements. For example, the Disk Drive Controller card 
has the ability to handle double-sided 5%-inch diskettes 
and the RS-232 Interface card provides a parallel port for 
interfacing with printers. Start your system now! 


of your hardware, eliminating extra cables 
converted to "cards” that simply plug into 


Peripheral Expansion Box. .$249.95* 

RS-232 Card.$174.95* 

Disk Controller Card.$249.95* 

Expansion Box Disk Drive. .$399.95* 
Memory Expansion Card. .$299.95* 
P-Code Card.$249.95* 


HERE’S HOW YOU CAN SAVE! 

Buy 1 - get 10% discount 
Buy any 2 - get 15% discount 
Buy any 3 - get 20% discount 

BUY ANY 4-GET 25% DISCOUNT 

* List Price 


Take advantage of this introductory savings, and be the first on 
your block to own Tl’s new peripheral system. 


ORDER HOTLINE-TOLL FREE 

1 -800-858-4580 

In Texas Call 1-806-745-8835 


Just give us your name, shipping address and Visa or 
MasterCard number and we’ll charge the full amount 
to your account. Be sure to include your purchase 
price, $5.00 shipping and handling and 3% for Visa or 
MasterCard orders. Texas residents also add 5% 
sales tax. For mail-in orders, send to P.O. Box 64240, 
Lubbock, Texas 79464. 

Unisource Electronics, Inc. 


eight moves of the game. These proceed 

as follows: Both sides line up their pawns 
in the usual way, but leave the row be¬ 
hind the pawns empty. Then the first 
eight moves consist of each side alter¬ 
nately (beginning with white as usual) 
placing down one piece at a time on the 
back row anywhere that is unoccupied. 
This is done until all eight pieces on 
each side are placed. Then the games 


continues in the usual way. Since all 

opening theory is based on the standard 
starting position (which this is usually 
not), the printed variations found in the 
opening books are useless. 

This version appeals to many serious 
players and has the advantage that it 
can be played with a standard set, in¬ 
volves no bizarre rule changes, and basic 
chess principlesapply as strongly as ever. 


By using the problem mode of the 
Video Chess program to set up the ini¬ 
tial position, you can play “Prechess” 
on your computers. Try it sometime. 
Very unusual and interesting games of¬ 
ten result. 

Since I have already given five prob¬ 
lems in this column, I will not add any 
more. We will return to our regular prob¬ 
lem format in the next issue. 



Spotlight .. . from p. 35 

curing that causes the mon¬ 
sters to be generated . .. 
Somewhere along the line, 
management got upset by the 
idea of anything nuclear hap- 
pening-especially a nuclear 
accident—so that scenario was 
completely thrown out, and 
eventually settled on the pre¬ 
sent Tombstone City: 21st 
Century [in which players 
find themselves in the 21st 
Century in an Old West ghost 
town threatened by an invad¬ 
ing hoard of green alien mon¬ 
sters—villainous creatures call¬ 
ed morgs who live on tumble¬ 
weeds and people]. 

GMK: Did you get help 
from others during the devel¬ 
opment process, or did you 
work entirely on your own? 

JCP: Before I could start 
doing the game, I needed 
some help from the systems 
programmers to show me 
how to access the sound and 
get things up on the screen. 
As for the programming, that 
was all done by myself. There 
were several people who of¬ 
fered criticsm. 

GMK: Was this criticism 
given during the actual “play¬ 
testing” period? 


JCP: Yes. One of the 
main criticisms was that the 
game was hard to play. At 
first there wasn’t a white 
background for a cactus indi¬ 
cating where the monster was 
coming out. In my mind, you 
really didn’t need that extra 
help because the monster still 
comes out in a totally pre¬ 
dictable place. It is really very 
simple-the generation is 
done from the top of the 
screen to the bottom, and 
from left to right. But maybe 
having the white square helps 
a little bit so you really don’t 
have to actually think about 
where the monster is coming 
from. 

GMK: Were there any oth¬ 
er cr it isms during the period 
of play-testing? 

JCP: I guess that was the 
main one. Later, toward the 
end of the process when more 
people had played it, people 
discovered that they could sit 
on the first screen and just 
shoot tumbleweeds all the 
time to run up a high score. 
This was a criticism that was 
not resolved in the released 
version, although that [tech¬ 
nique of scoring] was not the 


way the game was intended 
to be played. 

GMK: When someone crit¬ 
icized part of the game how 
did you handle it? 

JCP: There were really 
different levels of criticism. 
For example, there was a sug¬ 
gestion to maybe change the 
spaceship to a six-shooter. 
That type of criticism 1 threw 
out because I could clearly 
picture a six-shooter, and I 
knew I didn’t want it. Other 
levels of criticism, like the 
white background indicating 
where the monster comes out, 
I had my doubts about;but I 
went ahead and implemented 
it, and felt that it was proba¬ 
bly a good feature after 1 
played it awhile. 

GMK: Is Tombstone City 
more a game of strategy or 
skill, or a combination of 
both? 

JCP: When the game is 
played as it was intended to 
be played, I think it can be 
very much a game of strategy. 
It does take some dexterity 
to manipulate the keyboard, 
however. Some people really 
have a problem using the key¬ 
board, so from that sense, it 


is a game of skill. Due to the 
speed of reaction of the key¬ 
board, I prefer to play the 
game this way rather than 
with joysticks. In my opinion, 
once you get used to the key¬ 
board, it is very fast-and to 
me, it’s very easy to play. 

GMK: I found the joy¬ 
stick reaction quite fast when 
compared with a game like 
The Attack. How do you ac¬ 
count for such a difference 
in speed ? 

JCP: The big difference 
between the two is because 
The Attack is written in GPL, 
a pseudo-assembler language. 
Tombstone was written in 
9900 code, and 9900 code is, 
of course, quite a bit faster 
than GPL. In the GPL version 
of The Attack , I’m pretty 
sure they were utilizing the 
full speed of GPL, whereas in 
Tombstone we actually had 
to put in delay loops to keep 
the ship from moving too fast. 

GMK: What features or 
elements of strategy did you 
put into the game that a typ¬ 
ical player might miss seeing? 

JCP: After you’ve played 
the game a while, I don’t 
think there are really any 

Continued on p. 48 
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software. 


SOFTWARE FOR THE Tl 99/4 

COMPUTER 

Featuring 

Two Arcade Speed, Extended Basic Games 

ATTACK-MAN 

This game is similar to the pursuit games that you 
find in the arcade except that this one is more of a 
challenge Collect points while running through a 
maze being pursued by a gang of lovable hungry 
eaters. Can you make it to the energy pellet {most 
likely not) so you can turn on them! YOU CAN FIND 
OUT FOR. 12.95 

CROSS COUNTRY CAR RALLY 

Inspired by the cannonball run. race across the 
country, avoiding police, tourists, your rivals and a 
lew surprizes This high resolution graphic road 
adventure can be yours for less than a speeding 
ticket. FINE. 12.95 

THAT'S LESS THAN 52 QUARTEHS ,,,nt 

Send to — Norton Software 
Box 575 Picton, Ontario KOK 2T0 


Sunshine Software 

• •CRIBBAGE *• 

Play against the Tl-99/4. Computer plays 
the able opponent. 

• • QUBIQ •• 

A unique mind-boggling puzzle. Full 
Color & Graphics. 

• • SPIRAL-GRAPHICS • • 

Creates thousands of amazingly beautiful 
patterns in High Resolution. You specify 
the pattern, the computer does the rest. 

• • OBSTACLE COURSE • • 

Can you make it through this game of 
logic? Deduction tells you where the 
obstacles are. 

$8.95 each; 4 for $24.95 
Cassette only; Tl BASIC 
Complete documentation included 

Sunshine Software 
520 Milton Lane 
Hoffman Estates, IL 60194 
Tel (312)-885-2862 
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Spotlight... from p. 47 
hidden features, but there are 
some basic strategies that a 
first-time user might not real¬ 
ize. One of those features is 
what I call “dragging.” That 
is where you have a lot of 
generating pairs of cacti all 
lined up in a row. and when 
the monster has generated 
from the first pair, you shoot 
it-destroying the first gen¬ 
erating pair, and then you 
drag the monster over to the 
next generating pair and kill 
it next to those; it kills that 
generating pair, and then you 
drag the ^nonster on and on 
until maybe you’ve got six 
generating pairs wiped out 
from a single monster. You 
do all this by positioning 
your spaceship so that the 
monster has to go by a gen¬ 
erating pair of cactus in order 
to come get you. It’s a chain 
reaction type set-up. 

GMK: What do you feel is 
the most challenging aspect 
of the game? 

JCP: Certainly, the hard¬ 
est level to play on is Level 3, 
so that would present the 
most challenge. It is also very 
challenging to get yourself 
trapped in the safe area and 
allow nine monsters to be on 
the outside. From this posi¬ 
tion it is very hard to recover. 

GMK: Is it really possible 
to play well on Level 3? 

JCP: Yes. I quit playing 
on Levels 1 and 2, since I 
found that they could be 
mastered fairly easily. Level 3 
I still haven’t been able to 
48 99'er Magazine Volume 1, 


master, so it is still very chal¬ 
lenging. 

GMK: When one becomes 
a better player of Tombstone 
and is able to score signifi¬ 
cantly higher and advance 
farther, it appears that the 
game takes on a different 
character and becomes more 
addictive. Is this a fair assess¬ 
ment, and if so, how did you 
achieve it? 


_ l a 


if- 

fill. 






on the screen to start with. 
Since 1 didn’t intend it to, or 
even realize it would be this 
way, it was actually an acci¬ 
dent. 

GMK: You must have be¬ 
come quite happy when you 
discovered this . . . 

JCP: Yes, happy that it 
did become more interesting 
at that level, but maybe a lit¬ 
tle disappointed that it wasn’t 


J| 

I now realize 
that graphics 
are probably 


the most im- 










portant thing 
in a game. 


I think you can probably be all right by throwing 
graphics on the screen and designing the game around 
your graphics rather than designing the game first, 
and then doing the graphics. Sometimes it works 
better one way, sometimes the other. But a lot of 
times your graphics influence how the game is going 
to be played.*(l 


that interesting when you 
first started playing it. 

GMK: How did you feel 
letting the game go after the 
final polishing was done? 

JCP: Overall, I felt pretty 
good about the game. I was a 
little upset about a few things. 
One thing that I guess didn’t 


JCP: I think that’s a fair 
assessment. I really didn’t 
have in mind what would 
happen on the higher levels— 
when you have more cactus 
out there to start with. That’s 
when the game, to me, be¬ 
comes more interesting . . . 
when you’ve got maybe 
twenty generating pairs out 

No. 5 


make a whole lot of difference 
was the title of the game. 
They changed it from its 
original title to Tombstone- 
City: 21st Century-t he 21st 
Century to sort of justify the 
Western-based conflict. The 
other thing that I had to 
change was the actual tomb¬ 
stones to saguaro cactus. 
What are saguaro now. were 
originally old Western-type 
crosses-with the two sticks 
forming a cross. That was 
objected to because of relig¬ 
ious reasons. It made a little 
bit more sense originally 
when you actually had the 
tombstones in there. So when 
the tombstones were taken 
out and replaced with the sa¬ 
guaro cactus, it didn't make 
as much sense to me . . . but I 
guess it’s not a big difference. 

GMK: When you finally 
let the game go, were there 
any things that you thought 
about that you might have- 
liked to have added? 

JCP: I thought about sev¬ 
eral things I could have added, 
but I was still pleased with 
the play of the game. You 
can go on and on with games, 
but there has to be a cut-off 
somewhere. Since I was pret¬ 
ty well satisfied with the 
point I had reached, I was 
ready to let it go. 

GMK: What did you learn 
from the experience of de¬ 
signing and programming this 
game? 

JCP: Well, of course, the 
main thing was learning the 

Continued on p. 52 







































SAVE UP TO $175 ON THIS UCSD PASCAL SYSTEM 
FOR YOUR TEXAS INSTRUMENTS HOME COMPUTER. 


Expand your system with this special offer from Unisource, 
the UCSD p-system and a variety of programming 
languages including UCSD Pascal and Pilot. The new soft¬ 
ware packages include the Pascal Compiler to compile 
Pascal programs into p-code; an Assembler/Linker for 
developing TMS9900 assembly language programs; and 
an Editor/Filer/Utilities package for screen editing and file 
management. This system is a must for the program¬ 
ming student and the advanced software author. 

If you just want to run Pascal programs on yourTI-99/4A system, 
the P-Code peripheral is all you need. And it’s yours now for 

JUST $299.95. This is A SAVINGS OF $100! 

... you can own THE WHOLE SYSTEM FOR JUST $524.95. This 
price includes the P-Code peripheral and all three software 
packages. A SAVINGS OF 


The P-Code peripheral allows you to access 



ORDER HOTLINE-TOLL FREE 

1 -800-858-4580 

In Texas Call 1-806-745-8835 


Just give us your name, shipping address and Visa or 
MasterCard number and we’ll charge the full amount 
to your account. Be sure to include the $524.95 or 
$299.95 purchase price, $5.00 shipping and handling 
and 3% for Visa or MasterCard orders. Texas 
residents also add 5% sales tax. For mail-in orders, 
send to P.O. Box 64240, Lubbock, Texas 79464. 

Unisource Electronics, Inc. 


San Francisco Tourist. .. from p. 37 

car is a red square (okay), a white square (crash), ora green 
square (fatal crash). After the new car position is drawn, the 
old position must be replaced by the appropriate colored 
square. 

"Muir Woods” uses GCHAR to determine positions of 
trees for marking. Also, the person leaves a trail. So if the 
square was a blank, the trail is printed; but if it was a tree or 
a marked tree, that character stays there. 

"Muir Woods” also demonstrates the use of a timer or 
counter in the CALL KEY loop. You may change the value 
100 for SH in line 1910 if you want more or less time. 


I wanted to use ENTER as the key to press for "firing, ’ 
so the split keyboard method of detecting the "fire” key was 
not possible. If you use the split keyboard you can alternate 
calling the halves of the keyboard and detect the "fire” key 
sooner, but since the codes are different for the 99/4 and the 
99/4A consoles, the game instructions would have to be dif¬ 
ferent. ENTER is not detected on the 99/4A; the period re¬ 
turns key code 13. In these games the quickest way to detect 
ENTER is to let go of the arrow keys before pressing ENTER. 



Line Nos. 
150-170 

180-240 

250-380 


390 

400-420 

430-460 

470-500 
510-530 
540-6 10 


620-750 


760-780 

790-860 

870-980 


990-1070 

1080-1170 

1180-1210 

1220-1250 

1260-1290 

1300-1400 

1410-1470 

1480-1520 

1530-1540 

1550-1860 

1870-1920 

1930-2010 

2020-2100 

2110-2130 


EXPLANATION OF THE PROGRAM 
San Francisco Tourist 


Defines functions to be used 3S random coor¬ 
dinates. 

Clears screen; defines graphics characters for 
bridge. 

Prints bridge and title; if the program is just 
starting, plays “I Left My Heart in San Fran¬ 
cisco.” 

Prints ehioces of games. 

Defines graphics characters for games. 

Receives player's input and branches appro¬ 
priately. 

Subroutine to press any key to start. 
Subroutine to delay. 

Prints instructions for “Crookedest Street”; 
defines graphics characters; waits for player 
to press a key. 

Clears screen; defines graphics colors; prints 
game screen. DATA contains coordinates for 
printing road. 

Initializes coordinates of road and car. 

Prints 75 lines of crooked street randomly; 
last 15 lines are straight. 

Makes sound, draws new position of car de¬ 
pending on key pressed; replaces old position 
with proper graphics character. 

Tests for crash; makes a sound and increments 
number of crashes. 

Ending remarks; plays victory melody for zero 
crashes. 

Procedure if car goes into green. 

Delays then waits for player to press a key. 
Clears screen; returns colorsto black ;branches 
to menu screen. 

Prints instructions for ‘‘Muir Woods’* 3nd 
defines graphics characters and colors. 

Clears screen, randomly draws 70 trees on 
screen. 

Initializes time, marked trees, coordinates, 
graphics. 

Places person at entrance and sounds initial 
beep. 

Moves person depending on key pressed. Per¬ 
son will not “wrap” but stays at edge. 
Increments time and prints time;if time=100, 
ends game. 

Procedure for marking rree. 

Ending statements; returns colors to black; 
branches to menu screen. 

Ends program. 


too 
1 10 
120 
130 
140 
ISO 
1 60 
170 
l BO 
190 
200 
210 
220 
230 
240 
250 
24*0 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 


• SF 10URIS1 « 


REh 
REH 

REM IIIIMIIUIIM 

REM BY REGENA 

REM 99’ER VERSION 1.5.1 

DEF R19= 1 NT <19fRND)M 

DCF R28-1NT(26>RND)+2 

DEF R» I -1 > I NT t 4 * RND) HUNT (4IRMD) > 

CALL CLEAR 

CALL. CHAR (64, "18183C3C5A5A9999") 

CALL CHAR(33 f -010102040Q30FFFF”) 

CfiLL. CHAR (47, **181818181BFFFF“ ) 

CALL CHAR(36,"80601806FFFF") 

CALL CHAR(37,“Gl061B60FFFF"> 

CALL CHAR(38,“80904020lOOCFFFF"> 

CALL SCREEN(4) 

PRINT TAB <12);"8 •>" i TAB ( I 1) | "•/*X/V 


680 RESTORE 620 
690 FOR 1-1 TO 24 
700 READ J 

710 CALL HCHAR U,J, 40.8> 
720 CALL HCHAR U, J+1,41,6) 


730 NEXT 
740 CALL 


I 


HCHAR <7,17,96) 
750 RANDOMIZE 
760 J-1B 


PRINT i i i * M SAN FRANCISCO TOURIST ll-jmi 
IF IOO THEN 390 
P—300 

CALL SOUND(P,33v,0> 

SOUND(P,349,0) 

SOUND<P.440,0) 

SOUND<4*P,392,0,131,10,165.8) 

SOUND(P,440,0) 

SOUND(P,494,0,165,10,196,8) 

SOUND(P,523,0) 

SOUND<P,440,0,147,10) 

SOUND<4»P.294,0,220.8,175,10) 

-WHICH DO YOU WISH TO VISIT?"? 

2 MUIR 


CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

PRINT 


770 

780 

790 

BOO 

aio 

920 

830 

940 

850 

860 

870 

800 

090 

900 

910 

920 

930 

940 


TO 75 
THEN 860 

THEN 040 

THEN 860 


X-17 

G-4 1 

FDR 1-1 
IF I>59 
J-J+R 
IF J<21 
J-21 
IF J>1 
J-l 

PRINT TAB CJ> | -O > ) ) ) ) (*' 

CALL SOUND(-100,110,1,-1,1> 
CALL HCHAR(6 .X,G) 

CALL KEY(O,K.9> 

IF (K< >03)♦<K<>68)--2 THEN 990 

IF K-03 THEN 960 

X-X+2 

IF X< 31 THEN 990 
X-31 


400 

410 

420 
4 30 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 


500 


590 

600 

610 

620 

630 

640 

630 

660 

670 


i“ 1 CRDOKEDEST STREET"ii“ 

WOODS"lit" 3 END PROGRAM”im 
CALL CHAR(33,“FFFFFFFFFFFFFFFF"> 

CALL CHAR(41,“FFFFFFFFFFFFFFFF”) 

CALL CHAR(40,"O") 

CALL KEY(0,K,S» 

IF (K<49>♦<K>51>--1 THEN 430 
CALL CLEAR 

ON K-48 GOTO 540,1300,2110 
PRINT "PRESS ANY kEY TO START."; 

CALL KEY <0, K,S) 

IF S<1 THEN 400 
RETURN 

FOR 1=1 TO 500 
NEXT 1 
RETURN 

PRINT “ II CROOKEDEST STREET *f" 

CALL CHAR (96, ’’ 307C7C383B7C7C58" ) 

CALL CHAR(97,"C36336181B3663C3“> 

PRINT «l"LOMBARD STREET IS THE": 

«*CROOKEDEST STREET IN rHE - i 
i"WORLD. IT IS ONE BLOCK" 

PRINT ;“LONG ON A STEEP HILL."? 

:"Y0UR CHALLENGE IS TO DRIVE"* 

:"DOWN THE RED BRICK ROAD" 

PRINT ;"WITHOUT BUMPING THE CONCRETE"* 

*"SIDES. USE THE ARROW KEYS"11*^0 STEER.": 

c-o 

GOSUB 470 

DATA 6,6,7,8,9,11,13,15.18,20,20,17,15,13, 
11.9,6,6,8,11,13,16,19,20 
CALL CLEAR 
CALL SCREEN(3) 

CALL COLOR(2,7,16) 

CALL COLOR(9,2,11) 

CALL COLOR Cl,12,3) 


1010 

1020 


1050 

1060 

1070 


NUMBER OF CRASHES!"jC 


950 GOTO 990 
960 X-X-2 

970 IF X > 2 THEN 990 
980 X-2 

990 CALL GCHAR(7,X,G) 

1000 IF 5-41 THEN 1060 
IF 5-96 THEN 1uoO 
IF 3-32 THEN 1180 
1030 CALL SOUND(-50.-5.0) 

1040 CALL HCHAR(7,X,97) 

C-C-M 

CALL HCHAR< 7 ,X,96 ? 

NEXT I 

1080 CALL HCHAR(22.1,32 f to4> 

1090 PRINT "YOU MADE IT:'si 
1100 IF OO THEN 1220 

1110 DATA 330,392,323,659,523,659.659 
1120 RESTORE 1110 
1130 FOR I«l TO 7 
1140 READ S 

1150 CALL SOUND(150,S.O) 

I 

1220 

SOUND(200,-5,0,400.0) 

HCHAR(7.X,97.2) 

HCHAR<22,1,32,64) 

1220 PRINT "SORRYj THE CAR IS DAMAGED": 

i"BEYOND REPAIR" 

1220 30SUB 510 

1230 PRINT >:"PRESS ANY KEY" 

1240 CALL KEY(O,K,S) 

1250 IF S<1 THEN 1240 
1260 CALL CLEAR 
1270 CALL COLORv2,2.1) 

1200 CALL COLOR 51,2,1) 

12^0 GOTO 250 

1300 PRINT TA6(6 >|'’** MUIR WOODS **” 


1160 NEXT 
1170 SOTO 
1130 CALL 
1190 CALL 
1200 CALL 


Continued on p. 84 
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Space Station 1 


in providing the best possible 
product for the user. 

The game disk comes to¬ 
gether with 5 pages of docu¬ 
mentation. The first 3 pages 
present the space game’s 
scenario-providing the “his¬ 
tory” for the years 2000- 
2020, and then explaining 
what the purpose of the game 
is and why it reacts as it does. 
The last two pages explain 
how to play the game. The 
basic idea of the game is quite 
simple: Your job is to pro¬ 
tect a space station which is 
shown revolving in the middle 
of your screen. 

Missile-firing alien ships 
attack in groups of three. 
You have four torpedoes with 
which to shoot down the 
aliens, by using a joystick or 
the arrow keys on the key¬ 
board to control a target 
cross-hair. Pressing the “fire” 
button or the ENTER key 


Reviewed by Sam Pincus 
Contributing Editor 


launches a torpedo. As soon 
as your torpedoes are used 
up, they are replenished. 
After each wave is destroyed, 
another wave of aliens attack. 
They come from various di¬ 
rections—to the left, right, 
above and below the space 
station. In addition, a mother 
ship (usually invisible) runs 
across the top of the screen, 
and at certain times, it is sub¬ 
ject to attack. 

To tell you the truth, I 
skipped very quickly over the 
documentation, and instead 
went right to the game. This 
was a big mistake because I 
immediately got lost trying to 
follow the game. I suggest 
that you do read the docu¬ 
mentation before you play. 
And read it carefully ! It’s 
quite possible to miss some 
important details that will 
affect your understanding of 
the game. This is really the 

Continued on p. 79 


Author: 
Program type: 
Language: 
Distributor: 


Price: 


Dominic Melfi 
Arcade “shoot ’em up” 
TMS9900 Assembler Language 
Data Force Inc. 

10 S. 312 Hampshire Lane 
Hinsdale, IL 60521 
S34.95, disk 


Adventure Registry 



An Adventure Successfully Completed 

By Donald L. Wells 

902 DoraI Lane 
Houston, TX 77073 


T he latest TI arcade 
games are written in 
9900 Assembly Lan¬ 
guage, and demonstrate the 
tremendous speed that the 
TI-99/4A is really capable of. 
But Assembly Language Pro¬ 
gramming on the home com¬ 
puter is not the sole domain 
of TI—at least, not any longer, 
with two assemblers pres¬ 
ently available and a third 
one on its way [See the arti¬ 
cle on the Mini Memory 
Module in this issue—Ed.] I 
was therefore extremely in¬ 
terested in seeing the first 
Assembly Language game 
program written by someone 
outside Texas Instruments. 

The game is called Space 
Station 1 and was written by 
Dominic J. Melfi. It is pres¬ 
ently available on disk from 
Data Force Inc. for $34.95, 
and because it’s in Assembly 
Language, it requires Extend¬ 
ed BASIC and the 32K Mem¬ 
ory Expansion peripheral. 
[Data Force has informed us 
that a cassette-based version 
may also be released-Ed.] 


Loading the game is quite 
simple. Just place the disk in 
Drive 1 and turn on your TI- 
99/4A. The BASIC “boot” 
program is automatically 
called in;it in turn calls a spe¬ 
cial assembly load program. 
This special load program 
then loads the actual program. 

Why all this rigamarole 
just to load the program? Be¬ 
cause, as the author says, “It 
wasn’t fair to make anyone 
wait the 3 or 4 minutes that 
TI’s load program would re¬ 
quire for a program this size.” 
How fast is Mr. Melfi’s pro¬ 
gram loader? To find out, I 
ran a time comparison of the 
two loaders. Using the Ex¬ 
tended BASIC CALL LOAD 
routine written in GPL 
(Graphics Programming Lan¬ 
guage), it took 3 minutes and 
25 seconds to load the game 
after the Extended BASIC 
program started. Using the 
special load routine, it took 
just 20 seconds from power- 
up to the start of the game! 
This is indicative of the pride 
and care taken by the author 


I ’m in a desert. Visible items 
are a pool of liquid and a 
wooden pole sticking out 
from the sand. I’m carrying 
an empty canteen and an 
unlit flashlight. My obvious 
exit is Northeast. What shall I 
do? 

Thus begins Pyramid of 
Doom , an adventure game 
from Texas Instruments and 
Adventure International—a 
game I was all set not to en¬ 
joy because it was all text and 
no graphics ... I had seen ad¬ 


venture-type games on other 
systems with graphics that 
change as the story changes, 
so I thought, “Now how 
much fun can an adventure 
be without any graphics?” 

Well, when I plugged in 
the master Adventure Com¬ 
mand Module and loaded in 
the Pyramid data base, the 
completely unexpected dis¬ 
covery I made was something 
1 really should have antici¬ 
pated from my earlier expe¬ 
rience with radio serials: The 

Continued on p. 56 
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SAVE UP TO 20% ON SOFTWARE AND PERIPHERALS 
FOR YOUR TEXAS INSTRUMENTS HOME COMPUTER. 


\ 


/ 


Packaga Tltla 

Home Management Pereonal Finance 

Home Financial Decisions. 

Household Budget Management. 

Securities Analysis ... 

Personal Record Keeping. 

Tax/I nvestmenl Record Keeping,.. 

Personal Real Estate. 

Personal Report Generator. 

Mailing List*. 

Personal Financial Aids . 

Checkbook Manager. 

Bus Aids Lib. • Inventory Mgmt. 

Bus Aids Lib • Invoice Mgmt. 

Bus. Alda Lib. - Cash Mgmt.. 

Bus Aids Lib Finance Mgmt. 

Bus. Alda Lib Lease/Purchase Decialona 

Personal Financial Aids. 

Accounts Payable*. 

Accounts Receivable'. 

General Ledger*. 

Household Inventory System* 

Inventory Management*. 

Mailing Ll9t*. 

Payroll*. 

Word Processing*. 

Educatton/Pereonal Enrichment 

Early Learning Fun. 

Beginning Grammar . 

Number Magic. 

Video Graphs. 

Video Chess. 

Physical Fitness. 

Early Heading f. 

Music Maker. 

Weight Control and Nutrition. 

Addition and Subtraction It. 

Addition and Subtraction II f. 

Multiplication I f. 

Tl LOGO (Requires Mem Exp. Unit). 

Reading Fun t. 

Teach Yourself BASIC. 

Music Skills Trainer. 

Computer Music Box .. 

Market Simulation .. 

Teach Yourself Extended BASIC. 

Music Maker Demonstration. 

Basketball Siatistics. 

Bridge Bidding l. 

Speak 4 Spell Program. 

Speak & Math Program. 

Bridge Bidding II. 

Bridge Bidding III. 

Spell Writer. 

Scholastic Spelling Level III, IV. V, ana VI.. 
Beginner's Basic Tutor. 

Entertainment 

Football. 

Video Games I. . 


29 95 
1995 
1995 
69.95 
2995 
54 95 
3995 
5995 
39 95 
39 95 
3995 
129 95 
54 95 


54.95 ea 


2995 

2995 


3495 
29 95 
1995 
1995 
24 95 

14.95 
24 95 
29 95 

29.95 
29.95 
29 95 
2995 
29.95 

29.95 


29.95 
24 95 
1495 
1495 

19.95 


24 95 


2495 

2495 

24.95 

24.95 


Hunt The Wumpus . 

. 24.95 

Indoor Soccer. 

. 29.95 

Mind Challengers . 

. 24.95 

A Maze-ing .. 

. 24 95 

The Attack tt . 

. 39.95 

Basto ft. 

. 2495 

Blackiacx ana Pok8r . 

. 24.95 

Hustle ft . 

. 24.95 

Zero Zap tt . 

... 19.95 

Hangman tt . 

. 19.95 

Conned Four ft. 

. 1995 

Yentzee tt. 

24.95 





Package Title 

Module 

Diaketta 

Caaaette 




Adventure (Pirate Adventure Diskette or Cassette 

49.95 



Command 

Module 



Game included!. 

Adventure Serial 




Diskette 

Caaaetie 

•Adventure land. 

'Mission impossible.-.. 

I 

29 95 

29 95 

29.95 

29 95 




•Voodoo Castle ... 

— 

29 95 

29.95 

S 29 95 



*The Count. 

_ 

29 95 

29 95 

39 95 

— 

— 

•Strange Odyssey.- 

— 

29.95 

29 95 

54 95 

— 

— 

*My9tery Fun Hou9e. 

•— 

2995 

29 95 

49 95 

— 

— 

•Pyramid of Doom.. 


2995 

29 95 

89 95 

— 

— 

*Ghosl Town. 

— 

29.95 

2995 

69.95 

— 

— 

•Savage island 1 & 11. 

— 

39.95 

39.95 

49 95 

— 

— 

‘GoldenVoyage . 

— 

2995 

29 95 

— 

49.95 

— 

Tombstone City: 21st Century . 

39 95 

— 

— 

— 

1995 

*— 

Tl irwaoers. 

39 95 

— • 

— 

— 

1995 

— 

Car wars. 

39 95 

— 

— 

— 

69.95 

— 

Munch Man. 

39 95 

_ 



69.95 

— 

Tl-Trek (w/speech). 

— 

14 95 

— 

— 

3995 

— 

Mystery Melody. 

— 

14 95 

9.95 

— 

39.95 

— 

Cidies But Goodies • Games l. 

— 

19 95 

1495 

— 

69 95 

59.95 

Oldies But Goodies • Games II . 

— 

24.95 

19.95 

— 

— 

14.95 

Saturday Night Bingo . 

— 

29 95 

24.95 

— 

99 95 

— 

Draw Poker. 

— 

24 95 

19.95 

— 

99 95 

— 

All Star Baseball*. 

_ 

_ 

1995 

—- 

99 95 

— 

All Star Bowling* ... . 

— 

— 

1995 

— 

34 95 

— 

Casmo Pack*. 


19 95 

— 

— 

99 95 

— 

Challenge II*. 

— 

— 

1695 

— 

49.95 

— 

Gallactlc War*. 

— 

21.95 

19 95 

— 

99 95 

— 

SAM Defense* 

«a- 

— 

19.95 


99 95 


Wail Street* 


_ 

1995 



* f W If WW t ••• ••• •• ••••* ... • • • * 

London Blitz* . 

— 

— 

1995 

29.95 

_ 

-- 

Starsnip Concord* . 

— 


1995 


Other* 

Speech Editor. 

Statistics . 

Extended BASIC. 

Terminal Emulator II.. 

Editor Assembler. 

Mini Memory. 

Programming Aids I . 

Programming Aid9 II. 

Math Routine Library. 

Electrical Engineering Library. 

Programming Aids III. 

Graphing Package . 

Structural Engineering Library. 

UCSD Pascal Compiler . 

UCSD P-Syslom Assombior/Lmkor . . . 

UCSD P-System Edltor/Fuer'UtlllHos 

Tl Pllol. 

Course Designer Authoring System . .. 

Software Libraries 

The Homo Financial Manager .. 

The Family Entertainer. 

The Elementary Educator. 

The Music Educator . 

The Super Programmer. . 

The Scott. Foresman Speaking Math Teacher. . 
The Scott. Foresman Speaking Reading Toacher 
The Speaking Scholastic Spelling Teacher,... 

The Tl Arcade Game Series. 

The Milton Bradley Game Series . 

The Computer Introductory Package. 


44 95 
4495 
9995 
4995 
99 95 
99.95 


14 95 
24 95 
29 95 
29 95 

19.95 
1995 
2995 

124.95 
99 95 
74 95 
7995 

199 95 


995 

24 95 
2495 

1495 
24 95 


Prica 
.139 95 
.89 95 
. 99.95 
64 90 
.119 00 
119 85 
. 109.90 
219.00 
.11905 
.114.75 
119 85 


t Developed by Scott Foresman tt Developed by Milton Bradley 


Developed by Ehninger Associates 


P«Hpheralt/Acc 0 storl«t Prlct 

TI-99/4A Console. $450.00 

Disk Memory Drive. 499.95 

Disk Drive Controller. 299.95 

Solid State Printer. 399.95 

Memory Expansion (32K RAM). 399.95 

P-Code Peripheral. 399.95 

RS-232 Accessories Interlace. 224.95 

Telephone Coupler (Modem) . 224.95 

Solid State Speech Synthesizer. 149.95 

RF ModulatorTV Adapter. 49.95 

Periphral Expansion Box.$249.9* 

RS-323 Card.$174.95* 

Disk Control ler Card.$249.95 * 

Expansion Box Disk Drive.$399.96* 

Memory Expansion Card.$299.95* 

P-Code Card.$249.95* 

Wired Remote Controllers. 34.95 

Dual Cassette Cabte. 14.95 

Monitor Cable. 19.95 

Audio Adapter (Headphone Jack). 19.95 

Thermal Paper (2-Pack) . 9.95 

Video Controller (includes choice of cables). 699.95 

Panasonic. Sony, or Pioneer Video 
Controller Cables.ea. 99.95 

Printwar* 

Creative Programming Computer 
Competency Series—Volume I, II, III, or 
Allstar Projects...ea. 9.95 


HERE’S HOW YOU CAN SAVE!! 

Order Amount % Discount 

$30 - $99. 10% 

$100 - $249. 12% 

$250 - $749. 15% 

$750 - Up. 20% 


ORDER HOTLINE-TOLL FREE 

1 - 800 - 858-4580 

In Texas Call 1-806-745-8835 


Just give us your name, shipping address and Visa or 
MasterCard number and we’ll charge the full amount to 
your account. Be sure to include your purchase price, 
$2.00 shipping and handling for software (or $5.00 for 
peripherals) and 3% for Visa or MasterCard orders. 
Texas residents also add 5% sales tax. For mail-in 
orders, send to P.O. Box 64240, Lubbock, Texas 79464. 

Unisource Electronics, Inc. 


































































































New Home Computer 


Work Station Desk 



NOW You Can Separate 
Your Tl Home Computer 
From Your Peripherals 

This is a complete work station with a laminated top. 
Special Offer: Order one of our desks and receive a FREE 
3 ft. interconnect cable, which eliminates the "Freight 
Train Look". 

Choose from these three convenient sizes: 

Model 24 Desk - 24W x 24D,top shelve 24W x 12D 
Model 32 Desk - 32W x 24D, top shelve 32W x 12D 
Model 40 Desk - 40W x 24D, top shelve 40W x 12D 


- $250 

- $265 

- $280 


Each Desk System Includes: 


• 3 ft. interconnect cable, (connects 99/4A to peripherals) 

• 6 outlet plug strip with on/off switch and re-set button, 

• Bundle of tie-wraps to arrange wires on back of desk, 

• Choice of colors-Honey teak. Walnut, Grey or Tan; all with 
blacks legs (Unless specified - Honey Teak, black legs standard) 

Note: AM top shelves are 35" from floor, and the work surface 
height is 26% inches from floor. 

The desk assembles without tools in minutes — All prices include 
freight pre-paid by HCS — Texas residents add 5% to amount for 
Sales Tax — Pleaseallow 2-4 weeks fordelivery — All orders will be 
collect unless payment is enclosed with order. 

HCS. Hardin-s Computer Solutions inc . 

PO BOX 634/RICHARDSON. TX 75080 2 1 4 6 99-89 98 or 690-4942 

638 N. GlENVIlie/mCHARDSON, TX 75081 
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Spotlight... from p. 48 

9900 code. I was really im¬ 
pressed with the capabilities 
of the home computer—in the 
speed we could actually get 
from the 9900. I now realize 
that graphics are probably the 
most important thing in a 
game. I think you can proba¬ 
bly be all right by throwing 
graphics on the screen and de¬ 
signing the game around your 
graphics rather than designing 
the game first, and then doing 
the graphics. Sometimes it 
works better one way, some¬ 
times the other. But a lot of 
times your graphics influence 
how the game is going to be 
played. 

GMK: Does this reasoning 
also hold true for sound ef¬ 
fects? 

JCP: To me, sound isn’t 
that important. The sound, I 
think, can be added as an 
afterthought. If you have a 
game that plays well, I think 
that should be the thing that 
holds the interest of the user. 
The sound should be just a 
fringe benefit. 

GMK: What are your per¬ 
sonal high scores on each of 
the three levels? 

JCP: On Level 1, I never 
really played for a score-it’s 
really a slow level. On Level 

2, my high score was 528,000 
occuring on Day 42. On Level 

3, my high score was 136,500. 
That occured on Day 13. 

GMK: Do you think it’s 
possible for other players - 
without the intimate knowl¬ 
edge of the game that you 
obviously have-to score this 
high? 


JCP: Yes. Once you reach 
a certain point on Level 2, 
your score can almost go on 
indefinitely. On Level 3, I 
was never able to get past 
Day 13. I think that a person 
would have to spend a lot of 
time to get a high score on 
Day 13, although it probably 
isn’t impossible. 

GMK: What final tips can 
you offer to players of the 
game? 

JCP: The whole key for 
beginning players is to kill the 
monsters immediately when 
they’ve generated. This [ad¬ 
vice] also goes for any player, 
regardless of skill. You must 
know beforehand when the 
monster is coming out, and 
exactly where it is coming 
out from so that you can 
immediately shoot it to de¬ 
stroy the generating pair. For 
the more advanced player, 
keeping the safe area clear is 
probably the most important 
thing; you can’t afford to kill 
the monsters next to the safe 
area. If this happens, try to 
set it up where you can use 
your “dragging” tactic to 
move the cactus away from 
the safe area. 

GMK: One final question. 

In Level 3, how can you stay 
alive the longest? 

JCP: In Level 3, you just 
cannot afford to make mis- 
takes-you cannot kill the 
monster and form another 
generating pair. If you start 
forming other generating pairs 
by your mistakes, it becomes 
almost irrecoverable after you 
get so many on the screen . . . 



Memory ... from p. 23 

DSRLNK Routines 

DSRLNK links an assembly language program to a Device 
Service Routine (DSR) or subprogram in ROM. As with 
GPLLNK and XMLLNK, TI cautions you to make sure you 
know what you are doing before using DSRLNK. 

[A DSR is a machine language program that TI has burned 
into ROMs found in each of its peripherals. Since each pe¬ 
ripheral contains its own custom “operating system,” the 
TI-99/4 did not have to be designed to anticipate future 
peripheral requirements—Ed.] 

TI BASIC Interface Utilities 

TI BASIC interface utilities allow an assembly language 
program to read or assign values to variables passed in a pa¬ 
rameter list from a CALL LINK statement in a TI BASIC 
program. These utility routines include argument-passing 
utilities and an error-reporting utility. 

The following are the TI BASIC interface utilities. 

— Assign a numeric value to a numeric variable. 

— Assign a string to a string variable. 

— Retrieve the value of a numeric parameter. 

— Retrieve the value of a string parameter. 
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CUMBERLAND 

TECHNOLOGY 

10 Wagner Drive 
Carlisle, PA 17013 

99/4(a) Programs 

ENGINEERING 
MATH 

PROGRAMMING AIDS 
GAMES 

Many programs written in 
Assembly Language 

P/ease send name and address 
for a current list 



TEXTIGER* 


WORD PROCESSOR 

RATED EXCELLENT BY USERS! 

• AUTOPRINTS 100 PAGES 

• ANY FORMAT, PRINTER COMMANDS 

• WORD AND LINE ORIENTED EDITING 

• USES Tl EXTENDED BASIC 
DISK OR CASSETTE 

FOR EPSON, IDS. ETC. 
$59.95 + CA TAX 
Request FREE BROCHURE! 

PATIO PACIFIC INC. 

24433 HAWTHORNE BLVD. 
TORRANCE, CA 90505 „ 


(213)378-9286 VISA/MC 



- Report an error. (The assembly language program can 
report any existing TI BASIC error or warning message 
upon returning to TI BASIC. 

EASY BUG Debugger 

Also inside the Mini Memory Module’s ROM is EASY 
BUG. EASY BEIG is a versatile program development tool 
with which you can (1) debug your assembly language pro¬ 
grams, (2) access the input/output ports of the computer, (3) 
load programs, and (4) store programs. And, as the name 
implies, it really is easy to use. -With EASY BUG, you can 
inspect and (optionally) modify the contents of CPU and 
VDP memory, display the contents of ROM, run assembly 
language programs from EASY BUG, directly access the pe¬ 
ripheral devices which are connected to the computer via 
the 9900 microprocessor’s serial I/O port (the CRU), and 
save and. load programs on cassette. 

LINE-BY-LINE SYMBOLIC ASSEMBLER 

A line-by-line symbolic assembler on a cassette tape is 
supplied with the Mini Memory Module. It assembles as¬ 
sembly language statements and stores the object code di¬ 
rectly into the 99/4’s CPU RAM. The assembler is a derivitive 
of the line-by-line assembler used by the TM990/189 board 
(the University Module). You can make both forward and 
backward references to one- or two-character labels with the 
assembler. Each source statement you enter is immediately 
assembled into object code and stored into memory. Some 
source code is retained in a nine-page text buffer. You can 
scroll the screen to review previously entered lines of source 
code by pressing the up- and down-arrow keys. The source 
program cannot be saved, however. 

The line-by-line assembler occupies about 2K bytes. When 
it is loaded into the Mini Memory Module’s 4K byte RAM, 
you still have about 2K bytes of memory for your assembly 
language program. 

Assembler Directives 

The assembler recognizes seven directives: 

— The AORG (Absolute Origin) directive establishes the 
location counter value to set the starting address of the 
assembled code. 

— The BSS (Block Starting with Symbol) directive re¬ 
serves a block of memory without initializing the space. 

— The DATA (Data Initialization) directive intializes a 
word or words of memory to a specific value. 

- The END (End Program) directive terminates the as¬ 
sembler and causes a display of the number of unre¬ 
solved references, if any. 

- The EQU (Equate) directive defines a value for a 
symbolic constant. 

— The SYM (Symbol Table Display) causes a display of 
all symbols and their associated values in the program. 

Ad placed This wav on advertiser request. 


- The TEXT (String Definition) directive causes a string 
of characters to be translated into their ASCII code 
and stored as a part of a program. 

[An assembler “directive” is a programming-aid command 
which directs the assembler to perform certain operations at 
assembly time. An assembler may execute many “instruc¬ 
tions” (telling the microprocessor to perform single functions 
such as Add or Move) to satisfy one directive-Ed.] 

DEMONSTRATION PROGRAM 

Along with the line-by-line assembler on the cassette is an 
assembly language demonstration program called LINES 
which draws a colorful line design on the screen. The LINES 
program can be run only on the TI-99/4A Home Computer, 
however, because it requires the enhanced graphics processor 
contained in the TI-99/4A. [A forthcoming issue will carry 
an explanation of how the “bit map” mode (necessary for 
the LINES program) of the TMS9918A Video Display Proc¬ 
essor works-Ed.) 

OPERATION 

TI hqs a knack for creating complex and versatile pro¬ 
grams that are still simple to operate; they’ve definitely done 
it again with the Mini Memory Module. When you plug in the 
module, turn on the computer, and pass the opening credits 
on the Master Title Screen, you are presented with a simple, 
three-choice selection screen. You can choose TI BASIC 
EASY BUG, or MINI MEMORY. 

11 you select MINI MEMORY, you are presented with a 
second three-choice selection screen. You can choose to load 
an object program into memory and run it, run a previously 
loaded program already in memory, or re-initialize the 
module to prepare it for loading new programs or storing 
data. Pick a number, pluck a key, and you’re off and running. 
It’s as easy as eating oatmeal cookies! 

CONCLUSION 

This has got to be one of the best deals around. There’s 
4K bytes of RAM with battery backup so that all the good 
stuff stored in the RAM is not lost when you turn off the 
console or even when you remove the module. There’s 10K 
bytes of ROM and GROM which give you seven additional 
TI BASIC subprograms (including PEEK and POKE), access 
to system routines from assembly language, and routines to 
allow you to interface assembly language programs to TI 
BASIC. You’ve got a user-friendly program debugger, a 
symbolic line-by-line assembler, and a captivating graphics 
demonstration program. All of this, plus 84 pages of docu¬ 
mentation for S99.95 (suggested retail price). With all this 
to offer, it’s really not too hard to see why there’s definitely 
more to the Mini Memory Command Module than meets the 
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SOFT-SELL 

software for the 99/4 & 99/4A 

LEARN TI BASIC -a nar¬ 
rated audio cassette. Includes 
sample programs to load and 
run. ONLY $16.95 

CHART OF ACCOUNTS, 
INCOME STATEMENT 
and BALANCE SHEET -3 

in 1. Simple but effective. 

ONLY $29.95 

ORDER BOTH FOR ONLY 

s 41.95 

California residents add 6% sales tax 

SOFT-SELL 

P. O. BOX 2403 
DEL MAR, CA 92014 


| East bench Software Products J 

Programming for the TI-99/4(A] in I 
Tl BASIC, EXTENDED BASIC, LOGO, J 
TMS9900 Assembly language and 
UCSD Pascal. 

• Astronomy Programs 

• Matrix Routines 

• Linear Equation Solver 

• Fourier Transform 

• Music Analysis/Synthesis 

• Curve Fitting Routines 

• Hyperbolic Functions 

• Two- Dimensional FFT 

• Data Fitter 

• Logo Procedures 

For further information write to: 

Eastbench Software Products 
1290 Cliff side Drive 
Logan, Utah 84321 
Tel: (801) 753-1084 3 
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TI-COUNT 

Small Business System 

• Qenaral Ledger (professionally approved) 650 


• Accounts Payable (writes checks) 300 

• Accounts Receivable (prepares bills) 300 

e Inventory (1400 items per disk) 300 

e Mailing list (renewal letters) 650 


Mini Computer Performance 
At Micro Prices 

Only For The 99/4 

For information on dealer 
program, write or cell. 

To order, send check to: 

I PIKE CREEK 
COMPUTER CO., INC. 

2 Galaxy Drive 
Newark, Delaware 19711 
(302) 239-5113 


ARE YOU LOOKING- 

FOR AN EXCITING JOB ? 

Do you have experience with one or more of the following 

9900 Assembly Language, Pascal, technical writing/editing, 
hardware design, magazine administration/production? 

Are you living in, or are willing 
to relocate to the Pacific Northwest? 

Can you stand hard work, deadlines, and get by with 
modest monetary compensation at first... 

Are you easy-going, a non-smoker, and willing to work 
evenings, weekends, & holidays (if need be)? 

Do you want to work with a group of people who answered 
YES to all the above, and put out a magazine just like this one? 

If you answered YES to all questions above, * l 
please reply in strictest confidence to: 

99'er Talent Hunt 2715 Terrace View Drive Eugene, OR 


□ □ 

NO YES 

. % 

□ □ 

NO 'YES* 

□ □ 

NO YES* 

□ □ 

NO YES 

♦ y y 

□ □ 

NO YES 

□ □ 

NO YES. 
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Business . .. from p. 32 


word REC and the record number of 
the record to be written: 

PRINT #2,REC N: PN,D$,Q,PR 

You can use the EOF function for 
a random-access file, but this is not the 
best way. Better is to use the zero’th 
record to hold special information 
about the file, expecially the length of 
the file. As soon as you open the file, 
read that record: 

INPUT #2, REC 0: FL 

Then, before accessing any record, 
compare its record number with FL: 

230 IF N >FL THEN 260 

240 INPUT #2,REC N: PN,D$, 

Q,PR 

250 GOTO 280 

260 PRINT “INVALID RECORD 
NUMBER. REENTER” 


proud of using. I would be happy to 
show your schemes too. 

My first scheme is an index, which 1 
keep in a file of its own. Actually, it 
could be kept in the first several records 
of your random-access file if you wish. 
Let’s suppose an inventory system, with 
up to 200 products. The product num¬ 
bers are already assigned, as integers, 
like 17, 29, 83, 104, 105, etc. We can 
keep our index in a pair of arrays in 
main storage while we run our system: 
these arrays don’t take a lot of room. 

60 DIM IPN(200),ILOC(200) 

70 OPEN #1: “DSK1 .INVINDEX” 
.SEQUENTIAL,INTERNAL 

• • • 

180 FOR 1=1 to 200 

190 INPUT #1: IPN(l),ILOC(I) 

200 NEXT I 


When we wish, we are allowed to read 
or write records sequentially in a ran¬ 
dom-access file. And of course we 
should CLOSE a file at the end of the 
program. 

Which Record Contains What? 

Okay, so you can easily get the 
119th record in your random-access file. 
But how do you know that the infor¬ 
mation you want is in the 119th record? 
This is the hard part. If you are willing 
to assign product numbers 1 to 200 to 
the 200 items in your inventory file, 
you have no problem. At least, not until 
you discontinue some products and add 
others. In many cases, you can’t assign 
the key to your file (product number, 
social security number, account num¬ 
ber, or whatever) like this at all. So we 
need some scheme that associates a rec¬ 
ord number with each of your keys. 

There are a lot of ways to do this. I 
will show one here, and show a very dif¬ 
ferent one, perhaps in the next issue. I 
invite you clever readers to write me, c/o 
99’er Magazine, with schemes you are 


The IPN array holds the product 
numbers, and the ILOC array the record 
numbers in the random-access file for 
the corresponding products. When we 
want to access a product, we search the 
IPN array, find the record number, then 
use it to access the product record di¬ 
rectly. 

Using this scheme, the sequence of 
records in the random-access file mat¬ 
ters very little. The sequence in the in¬ 
dex file (and therefore in the arrays) 
matters more. The easiest thing, but 
least efficient, is to search the IPN array 
sequentially, with the product numbers 
either in ascending sequence or in no 
particular sequence. One bettter idea is 
to put the most frequently used records 
at the front of the index file, thus cut¬ 
ting down on the average number of 
index entries your program must search. 
Studies have shown that in situations 
like this, 80% of the desired accesses are 
to 20% of the items. A still more effi¬ 
cient (but longer to program) method is 
a binary search, requiring that the index 
be in ascending sequence by product 
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PC-100 A 
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Students everywhere will find an 

* 

invaluable friend in the TI-35. this student 
scientific calculator offers outstanding performance and 
features in a compact size. Comes complete with the Student 
Calculator Math Book. An incomparable value at $24.95. 

If business is more your bag then the TI Business Analyst II is just right for 
you. It will amortize a loan, determine an installment plan and make so 
many other calculations that it even comes with a book; 'The Executive 
Calculator Guidebook. The Business Analyst II is just what you've been 
looking for and it's only $19.95. 

Or if you need a programmable, then the TI-59 is very hard to beat. It has 
660 more program steps (960 total), 37 more program memories (100 total), 
and 3 more internal digits computed (13 total) than its closest competitor. 
Just $179.95. And right now, if you purchase the TI-59 Programmable by 
May 15 1982, you get 2 FREE modules worth $80. 

Use the TI-59 together with the PC-100A to turn it into a quiet, high¬ 
speed, thermal printing progammable calculator. Provides hard copy- 
printouts, program verification and more $169.95. 

So pick Texas Instruments and get a good buy, then order from 
The BACH Company and make it a great one. 


CALL TOLL FREE 800-227-8292 in ca 800-982-6188 


The BACH Company 

715 Ensign Way. Palo Alto, CA 94303 

(415)494-1995 

Or Visit Out Showroom at: 2500 Old Middle-field Rd., Mountain View, CA 


number. But let’s come back to that 
idea another time. 

Putting It All Together 

Let’s see how some of this works. We 
will see, at least in outline, how to (1) 
update a particular record, using the 
index, and (2) how to add a new record 
to the file (and of course to the index). 
Then in the next issue, we will see a 
more comprehensive program, using the 
index idea, as well as one using a differ¬ 
ent scheme. 

First, let’s be a little more precise 
about how we keep information, again 
using an inventory system as the con¬ 
text. 


1. The RELATIVE file is named IN¬ 
VENTORY; its first record (numbered 
0) contains the allocated length of the 
file; the number of records actually used 
must not exceed that number. If the 
allocated length is 201 records, for ex¬ 
ample, we might at some time be using 
160, and these would be numbered 1 to 
160. 

2. The index file is named INVINDEX; 
it contains an index entry for each of 
the allocated records in INVENTORY. 
The index entries are in sequence by 
product number. The unused records 
are identified in the index by a product 
number like 32767, which is larger than 


any actual product number. In addition, 
at the very beginning of the INVINDEX 
file are 

(a) the number of allocated records 

(b) the number of currently active 
records 

As part of our program initialization, 
we must open the files and read the 
index into our arrays: 

60 DIM IPN(200),ILOC(200) 

70 OPEN #1: “DSKl.INVINDEX” 
SEQUENTIAL,INTERNAL 

80 OPEN #2: “DSKl .INVENTOR 
Y”,RELATIVE,INTERNAL 
.UPDATE,FIXED 92 

90 INPUT #1: NALLOC ,NACTV 

100 FOR 1=1 TO NALLOC 

110 INPUT #1: IPN(I),ILOC(I) 

120 NEXT I 

Now, suppose the program has accepted 
a product number APN, and needs to 
retrieve the INVENTORY record for 
that product; we will show for simplic¬ 
ity a sequential, rather than a binary 
search through the index file: 

310 FOR J=1 TONACTV 

320 IF APN=IPN(J) THEN 370 

330 IF APN >IPN(J) THEN 350 

340 NEXT J 

350 PRINT “PRODUCT NOT ON 
FILE” 

360 GOTO . .. 

370 INPUT #2,REC ILOC(J): PN, 
D$,Q,PR,. . . 

If the program goes on to update some 
fields of the record, the record can be 
rewritten with its updated contents very 
simply: 

470 PRINT #2,REC ILOC(J): PN, 
D$,Q,PR, . . . 

Inserting a new record for a new 
product number is a little tricky. Where 
to put it in the inventory file is no prob¬ 
lem; it can go right after the last active 
record. The index will make it accessible 
at the right time, with no problem. But 
we have more to do with the index. We 
must insert a new index entry in its 
proper place in sequence. Let’s look at 
that process. Suppose that the product 
number to be inserted is PN, and that 
we have ascertained that such a number 
is not in the file. 

600 IF NACTV< NALLOC THEN 
630 

610 PRINT “NO MORE SPACE 
IN THE INVENTORY FILE” 

620 GOTO . . . 

630 NACTV=NACTV+1 

640 PRINT #2,REC NACTV: PN, 
D$,Q,PR 

Continued on p. 56 
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The Wizard is dead. The 
Voritka Ogres are on the 
prowl. Only the Wizard’s Ap¬ 
prentice, the Evil Wizard, the 
Hero and the Evil Prince have 
eirough courage to defeat 
them and rule Wavoria. In¬ 
side the caverns of The 
Wizard’s Dominion lay gold, 
adventure and magical pow¬ 
ers. Spend your gold wisely 
and prepare to meet a Voritka 
Ogre! 


3-D MAZE - Enter the world of 3-D MAZE. Look down the hallways, 
explore them, find the dead ends and the loops. Try to remember in 
what direction you are going and then find the exit! There are 
hundreds of mazes, some easy, some very difficult. Come, try to 
conquer the world of 3-D Maze. Ages 12 to Adult. X Basic $14 95 
-cassette, $16.95 - disk 

BOMB SQUAD - Time is ticking away Only 16 seconds left. To stop 
the clock the timer circuit must be cut. But which one is it? One more 
test and you should know. The question is, can you figure it out in 
time? 

For high intensity excitement this it the best game we've seen. As 
the time relentlessly ticks away you must make tests on the bombs 
circuits and use logic to deduce which wires to cut Over 20 levels of 
difficulty make this game a challenge for the beginner or expert. 
Ages 12 to Adult. X Basic $14.95 - cassette. $16.95 - disk 


3-D Perspective 
Superb Graphics 
Ages 12 to Adult 
Become Master Wizard 


Magical Powers Galore 
Complex Battles 
Many Levels to Conquer 
Hundreds of caves per 



Cassette 

Disk 

X Basic 

$ 9 95 

$11.95 

Basic 

$14 95 

$16.95 

Basic 

$12.95 

$14.95 

Basic 

$14.95 

$1695 

Basic 

$13.95 

$15.95 

X Basic 

$14.95 

$16.95 

Basic 

$14.95 

$16.95 


level 

EXTENDED BASIC LANGUAGE 

ALL THIS FOR ONLY!! $19.95 cassette 

$21.95 disk 


• METEOR SHOWER 

• SKI 

• LAND ON MARS* 

• LASER SHIELD 

• SPACE BATTLE 2056 

• MR. FROG 

• BARNYARD FUN 

’Dragon option included! 

Complete instructions included. To save C O D charges, send 
check or money order plus $1.50 shipping/handling, Mn. residents 
add 5% sales lax 

AMERICAN SOFTWARE 
DESIGN & DISTRIBUTION CO. 
ASDAD ' P.O. BOX 46 

COTTAGE GROVE, MN 55016-0046 


Business . .. from p. 55 

650 REM ADJUST INDEX 

660 FOR J=1 TO NACTV 

670 IF PN >IPN(J) THEN 690 

680 NEXT J 

690 FOR K=NACTV TO J+l 
STEP -1 

700 IPN(K)=IPN(K— 1) 

710 ILOC(K)=lLOC(K —1) 

720 NEXT K 
730 IPN(J)=PN 
740 ILOC(J)=NACTV 

Pyramid . .. from p. 50 

words provide the story line, 
hut what’s in your head 
provides the graphics! Now, 
by comparison, the graphics 
on that other system seem 
silly and childlike in their 
simplicity. And although I’m 
sure that your pyramid prob¬ 
ably does not look a thing 
like my pyramid, I am 
equally sure that yours is the 
perfect one for you. 

So here we are in the mid¬ 
dle of the desert with an 
empty canteen and an unlit 
flashlight. If you go East, you 
find yourself at the pyramid. 

Fine, but now what? The 
“now what” is just the be¬ 
ginning of a truly fascinating 


750 REM REWRITE THE UP 
DATED INDEX FILE 

760 RESTORE #1 

770 PRINT #1: NALLOC,NACTV 

780 FOR 1=1 TO NALLOC 

790 PRINT #1: IPN(I),ILOC(I) 

800 NEXT I 

None of these operations takes very 
long. We always have the index file, the 
index arrays, and the random-access file 
itself in sync. 

Do you have a better scheme? You 
may very well have, especially for your 


particular application. There is a lot of 
room for different ways of using and 
managing random-access files. After all, 
what we have is really the capability of 
managing large arrays-kept on disk in¬ 
stead of main storage. I hope you can 
see the importance of, and get some 
idea of how to use, random-access files 
from this introduction. We will continue 
with a fuller example in the next issue. 
And I would be very happy indeed if 
some of you would share with me your 
schemes for managing random-access 
files. 



journey-that is if you ever 
figure out how to get into the 
pyramid. And watch out for 
that small desert nomad! I 
wouldn’t turn my back on 
him too often if I were you . . . 

Once inside the pyramid, 
the mystery intensifies as you 
track down the treasures and 
accumulate points. There is a 
sarcophagus, a giant oyster, 
and a mad mummy to con¬ 
tend with if you are to find 
all the treasures. The Pyramid 
of Doom will provide a stren¬ 
uous workout for your powers 
of logic and deductive rea¬ 
soning-pitting you up against 
a very intriguing and demand¬ 
ing maze of clues and trails. 
When you finally drop that 


last treasure in the right spot 
and say SCORE-and are thus 
rewarded with the yellow 
screen—the euphoria you ex¬ 
perience over this accomplish¬ 
ment is unbelievable. Get 
lucky, and you might finish 
Pyramid in a few hours;but a 
few days —or even weeks— is 
the more likely case, however. 

One of the nicest features 
of the Texas Instruments im¬ 
plementation of the Adven¬ 
ture Series (consisting of 
eleven Adventures) is the 
ability to save the game at the 
point where you are, and to 
pick up again right at the 
point where you left off. This 
is also very handy for going 
into places where you know 


you shouldn’t go . . . Just 
save the game up to that 
point, then go ahead and 
jump off the cliff or into the 
pit! If you meet an untimely 
end, you can pick up where 
you left off, remembering to 
avoid that hazard the next 
time around. 

Pyramid of Doom is avail¬ 
able on cassette tape (PHT 
6052) or disk (PHD5052) for 
the suggested retail price of 
S29.95 and requires the Ad¬ 
venture Command Module 
at a suggested retail of $49.95 
(which includes a free Pirates 
Adventure on cassette tape 
IPHM3041T) or disk (PHM 
304 ID). 


& 
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Introduction 


LOGO Times is an information re¬ 
source for anyone interested in partici¬ 
pating in the creation of their own per¬ 
sonal language — one that will easily 
allow them to communicate with a 
computer in a totally new audiovisual 
realm of applied imagination, explora¬ 
tion, and self-discovery. The articles 
on these pages concern the use of the 
new Tl LOGO language, but readers, 
however, do not need any additional 
software or equipment (or even a com¬ 
puter) to understand and learn from 
the material presented here. 

If readers want to actually experi¬ 
ence a Tl LOGO environment, they 
will need either a T1-99/4 or TI-99/4A 
computer, the Expansion Memory 
peripheral, and the Tl LOGO Com¬ 
mand Module. A disk drive, although 
convenient to have, is not required; a 
user’s work may alternately be saved 
on cassette tape, printed out on the Tl 
Thermal Printer, or hand copied into a 
notebook (for later re-keyboarding). 

In each issue, one or more of the 
articles may reference or build upon 
the topics discussed in a previous 
article. It is therefore recommended! 
that for maximum benefit and under-, 
standing, new readers obtain the ap¬ 
propriate back issues of 99‘er Maga-- 
zine in which the LOGO Times articles! 
are contained. I 

Notice j 

LOGO Times is actively soliciting arti-. 
cles. Manuscripts should be typed; 
double-spaced, and accompanied by a; 
cassette tape or disk if containing anyj 
lengthy procedures or graphics. ; 

Send ail materials to: 

LOGO Times Editorial Dept. 

99’er Magazine 

2715 Terrace View Drive 

Eugene, OR 97405 

All mail directed to the Letters-to-the 
Editor column (Letters on LOGO) will be 
published in accordance with the condi¬ 
tions set forth on 99'er Magazine's contents 
pages. 

Our Contributing Editors 

Henry Gorman, Jr. ; 

Department of Psychology I 

Austin College 

Box 1584 \ 

Sherman, TX 75090 j 

Roger B. Kirchner 

Department of Mathematics 

Carleton College 

Northfield, WIN 55057 

i 

James H. Muller 

Young Peoples' LOGO Association 

1208 Hillsdale Drive 

Richardson, TX 75081 ; 

* * • *v-- » i 
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By Henry Gorman, Jr. 



S eymour Papert and his colleagues 
purposefully decided to structure 
LOGO to facilitate the writing of 
good computer programs. The concept 
of good programming is not super¬ 
ficially apparent. Of course, a program 
should accomplish its intended goal, but 
all programmers recognize that any goal 
can be achieved by many different types 
of programs. Beyond simply “working,” 
there are a number of criteria by which 
programs can be judged. Programs 
which have multiple applications are 
generally better than single-purpose pro¬ 
grams. Programs which are easier to 
debug and which can be understood by 
people other than the authors (or which 
can be understood by the authors 
at a future time) are more desirable. 
Pragmatically, programs which run 
faster or with fewer bits of memory are 
better than slower or more memory¬ 
intensive programs. Finally, some pro¬ 
grams are esthetically more appealing 
than others. 

It is possible to find examples of pro¬ 
gram applications in which one or more 
or the criteria are in conflict. However, 
it is more often the case that the criteria 
are in accord. All of the criteria except 
for esthetics are straight-forward and 
relatively objective. Still, writing esthet¬ 
ic programs is so satisfying that esthetics 
should be considered first here. 

Programs with many different 
branches from GO commands (yes, you 
can write GO in Logo, but why write 
poor programs when good ones are 
easier to write) are particularly “incle- 




gant.” Also inelegant are programs with 
hundreds of lines of code, especially 
when that code contains several repeti¬ 
tions of a series of commands. Programs 
with many inputs arc generally less es¬ 
thetic than those with fewer inputs. 
Compare the esthetics of two programs 
which count the number of words in a 
list: 

TO COUNT : N :LIST 
IF BUTFIRST :LIST = | ] 
OUTPUT :N 

COUNT :N + 1 BUTFIRST 

: LIST 

END 

I his program requires typing as input 
along with COUNT and the list in ques¬ 
tion a starting value of : N — 0. 

TO COUNT : LIST 
IF :LIST = [ ] OUTPUT 0 
OUTPUT (COUNT BUTFIRST 
: LIST) + 1 
END 

This program requires no superfluous 
input. 

In the last issue of 99’er Magazine, 
Roger Kirchner presented a fairly com¬ 
plex program, DYNATURTLE, which 
created a turtle that obeys Newtonian 
laws of motion. Despite the complexity 
of the program, DYNATURTLE is rela¬ 
tively elegant: DYNATURTLE only has 
the three lines which are INITIALIZE, 
SETDYNATURTLE, and CONTROL. 
Each of those lines is, in turn, a brief 
program which serves a unique function. 
Contrast DYNATURTLE’s elegance 












































with a “spaghetti-pole” BASIC program 
which would achieve the same effects. 
Such a program would be long and 
littered with extensive GO-TO’s. 

A subtler example of elegant and 
inelegant programs can be made from 
my GRAMMAR program in the last 
issue of 99'er. The program was modi¬ 
fied from an earlier POET program and 
was written: 

TO GRAMMAR :ART :NOUNS 
:ADJ :VERBS 

TYPE SELECT (NUMB (COUNT 

:ART)) : ART 

SPACE 

TYPE SELECT (NUMB (COUNT 

:NOUNS)) :NOUNS 

SPACE 

TYPE SELECT (NUMB (COUNT 

:VERB)) :VERBS 

SPACE 

TYPE SELECT (NUMB (COUNT 

: ADJ)) : ADJ 

SPACE 

TYPE SELECT (NUMB (COUNT 

:NOUNS)) :NOUNS 

PRINT” 

PRINT". 

WAIT 30 

GRAMMAR :ART :NOUNS 

:ADJ :VERBS 

END 

Notice how much of each line is 
repetitive. A better Logo program 
would have been to take advantage of 
that redundancy and use a broader 
application program: 

TO WORDS :X 

TYPE SELECT (NUMB (COUNT 

:X)) :X 

SPACE 

END 

Then GRAMMAR could be written: 

TO GRAMMAR :ART :NOUNS 

:ADJ .-VERBS 

WORDS :ART 

WORDS :NOUNS 

WORDS :VERBS 

WORDS :ADJ 

WORDS :NOUNS 

PRINT". 

WAIT 30 

GRAMMAR :ART :NOUNS 

:ADJ :VERBS 

END 

The second GRAMMAR program is 
more elegant and is shorter. It achieved 
greater simplicity by taking out of 
GRAMMAR all of the repeated func¬ 
tions and placing them in WORDS. All 
of the functions achieved by the pro¬ 
gram WORDS are directed at placing a 
single word from a designated set of 
words. The specification of the set and 
type of words is left, for the program 
surrounding WORD, GRAMMAR. A 
common format for many well-written 
Logo programs is: 


TO DOSOMETHINGSPECIFICALLY 
:SPECIALINPUT 
GENERALPURPOSEPROGRAM 
:GENERALINPUT 

END 

TO GENERALPURPOSEPROGRAM 
:GENERALINPUT 
LOGO commands :GENERALINPUT 
END 

On occasion it is necessary to string 
together several general-purpose pro¬ 
grams inside a specific-purpose program. 
When that is the case it is often required 
by the general program that there be 
some set-up steps and some “fix-up” 
steps before and after the general 
program. Such programs have a form: 

TO GENERALPURPOSE 
SETUP 

GENERALFUNCTIONS 

FIXUP 

END 

Mathematicians may indeed recog¬ 
nize a similarity between the concept 
of elegance and esthetics in program¬ 
ming and the expression of algebraic 
functions. There are many ways to ex¬ 
press algebraic functions, but it is often 


more useful and always more elegant to 
express such functions in a form which 
collects common factors and simplifies 
terms even where such simplification 
may require a “set-up” or a quick 
“fix-up” manipulation along with the 
factoring. 

The second major aspect to writing 
better Logo programs is that of writing 
programs which do not run out of 
memory and which run as quickly as 
possible. It is important to understand 
the major feat accomplished by Texas 
Instruments and by the MIT LOGO Lab 
in putting LOGO on the 99/4. LOGO is 
a very high level computer language 
which requires large amounts of mem¬ 
ory. The architecture of microcomputers 
limits the speed with which large 
amounts of memory can be addressed. 
The Tl LOGO which emerged from the 
joint efforts of Tl and MIT represents 
an effort to compress the code to the 
minimum memory requirement without 
compromising its applications. There are 
two “tricks” which they built into Tl 
LOGO to make LOGO feasible on a 
micro. If you use these tricks you can 
gain even greater satisfaction from your 

Continued on p. 64 


Student Reactions to a Four Week LOGO Class 

By Gene Branum 

gether, can teach each other massive 


T he expectations of the students 
varied—we wanted to know more 
about computers, we wanted a dif¬ 
ferent Jan-term experience, or maybe 
just a free Jan-term. Whatever the moti¬ 
vation, all came away affected in some 
way by our experience. All experienced 
both the frustration of failure and the 
flush of triumph as the computer fi¬ 
nally “did what it was supposed to.” 

The format for our experience was a 
four-week mini-term (Jan-term) at 
Austin College. Our class met five days a 
week for two hours, and we were re¬ 
quired at least one hour of work on our 
own as well. This requirement was easily 
met and as one student put it, “it was 
not unusual to spend four hours at a 
time” on the computer. Needless to say, 
the experience was very intense, and 
there was a great deal of self-teaching. 
This was felt to be one of the greatest 
strengths of the course. 

Professor Hank Gorman did a fine 
job of teaching the basics early in the 
course. As he told us his expectations, 
we scoffed. After two weeks, he told us 
we would be drawing cartoons and 
making up games. Even though his 
leadership was great, the majority were 
insecure about “the machine.” Our con¬ 
fidence, however, grew with experience 
and familiarization. 

The two greatest aspects of the 
course for all of us were (1) the team 
experience and (2) experience in general 
problem solving skills. The true strength 
of LOGO is that students, working to- 


amounts of material. The realization 
that everyone had problems put us all 
on the same level. Sharing ideas and so¬ 
lutions became important for everyone 
because no one could work totally in¬ 
dependently. Many social experiences 
allow students to interact, but LOGO is 
one of the few that forces students to 
think together. 

Without exception, all of the stu¬ 
dents involved in the course commented 
that, after LOGO, they knew better 
how to approach a complex problem. 
Dr. Gorman spent several class periods 
on problem solving skills such as decom¬ 
position, recursion, naming, multiple 
discriptions, and the “little men.” These 
skills not only aided our search for solu¬ 
tions to LOGO problems, but any prob¬ 
lem that requires a thinking solution. 
The overriding principle of LOGO is 
that the simple builds to the complex, 
which is its major strength as a system 
for any age-group. 

While it was widely agreed upon that 
none of us “mastered” LOGO, each of 
us developed confidence in our abilities 
to control the computer and make it do 
what we requested. The LOGO experi¬ 
ence allowed everyone to use logical 
approaches to problem solving and gain 
valuable hands on experience in a disci¬ 
pline that continues to increase in impor¬ 
tance. 

[Examples of the students work are at 
the conclusion of “Avoiding Turtle 
Traps” on pages 64 and 65.J 
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PROBLEM SOLVING 


WITH 


ne of the pleasures of having a 
language like LOGO to work 
with is that it gives us something 
to “think with,” and it encourages us to 
think in what Papert has called “mind 
sized bites.” The solution of a problem 
can be identified with the definition of 
a procedure. If the problem is simple, 
we can specify the procedure directly. 
Otherwise, we try to specify it in terms 
of a small number of simpler procedures. 

Often, this method leads to a com¬ 
plete solution of a problem. But some¬ 
times, a problem is so complex that the 
method leads to an indefinite number of 
problems. A solution seems hopeless. 

But, suppose that new problems have 
the same forpi, as previously encoun¬ 
tered problems, and are simpler. The 
problem will be solved at least “theoret¬ 
ically,” if the rules lead to a solution in 
a finite number of steps. Such a solution 
is said to be “recursive.” 

One of the beauties of a language 
such as LOGO is that recursive proce¬ 
dure definitions are allowed. And 
writing a LOGO procedure not only 
gives a “theoretical” solution, but one 
which can be carried out by executing 
the procedure. Of course, for the latter, 
one needs access to a TI-99/4(A) with 
Tl LOGO (or some other implemen¬ 
tation of LOGO). 

In thinking through the solution of a 
problem, one often works “both ends.” 
The big picture leads to smaller pictures. 
But also details occur which can be in¬ 
corporated into procedures, which then 
make the solution of larger problems 
easier. 

Translating into Pig Latin 

As a concrete example of these ideas, 
consider the momentous task of trans¬ 
lating an English word into Pig Latin. 
According to my children, the rule is to 
add “HAY” at the end of a word begin¬ 
ning with a vowel, otherwise to take the 
“consonant sound” from the front, add 


it 


n 


AY” to it, and put it at the end. Thus 
AND" translates to “ANDHAY”, and 
BREAK” translates to “EAKBRAY”. 
These rules lead immediately to a 
LOGO procedure for accomplishing the 
task: 

TO TRANWORD W 

TEST MEMBER FIRST :W f A E 

I O U ] 

I FT OUTPUT TRANVWORD :W 
IFF OUTPUT TRANCWORD :W 
END 

This procedure reduces our problem to 
the solution of three simpler problems, 
which we might need to reduce further. 
The procedures we need are: 

MEMBER object list 

; returns TRUE if object is in 
list and returns FALSE other¬ 
wise. 

TRANVWORD word 

; translates if word begins 
with vowel 

TRANCWORD word 

translates if word begins 
with consonant 

We can hope that MEMBER is a util¬ 
ity built into LOGO. It isn’t, but this is 
no problem. Nearly anything that isn’t a 
primitive can be built in. 

At any stage in the solution process 
we can decide to work on big problems 
or focus on little ones. The solution of a 
problem isn’t a linear process, even if 
solutions are usually presented as if the 
process were orderly and straight-for¬ 
ward. The LOGO procedures document 
and organize progress. 

Let’s focus on the problem of de¬ 
ciding membership. If an object is in a 
list, it is either the first item of the list, 
or else it is the first object of the rest of 
the list, or it is not in the list. The defi¬ 
nition is naturally recursive: 

TO MEMBER X SET 

IF .SET = [ ] THEN OUTPUT 

“FALSE 

TEST :X = FIRST :SET 


TO MEMBER X SET 

IF :SET = C 1 THEN OUTPUT "FALSE 


PROCEDURES 


TEST :X = FIRST : SET 
I FT OUTPUT "TRUE 
IFF OUTPUT MEMBER :X BF 
END 


SET 


TD TER 
OUTPUT 

END 


i.IORD I.J 


WORD 


HAY 


TO PRIMTRIG LINE 

TEST :LINE = E 2 

I FT FRINTCHAR 13 

IFF TYPE TRANWDFB F :LINE PRINTC 

HRR 3c FRINTPIG BF :LINE 

END 


TD TRANCWORD K L- 
IF :K = 1 THEN MAKE "VOWELS [A E 
I □ U 3 

IF :K - 0 THEN MAKE "VOWELS CA E 
I □ U Y 3 

TEST MEMBER FIRST :W :VOWELS 
IFT OUTPUT WORD :W “AY 
IFF OUTPUT TRANCWORD 0 < WORD BU 
TFIRST :W FIRST :W > 

END 


TO TRANWORD W 

TEST MEMBER FIRST :W Efl E I 0 U ] 
IFT OUTPUT TRANVWORD :W 
IFF OUTPUT TRANCWORD 1 : W 
END 


I FT OUTPUT “TRUE 

IFF OUTPUT MEMBER :X BF 

:SET 

END 

With this definition, MEMBER FIR 
:W [ A E ! O U ] will return TRU 
:W begins with a vowel, and FALSE*! 
doesn’t. • 

The definition of TRANVWOR 
so simple we can do it anytime. Let 1 
it now: 

TO TRANVWORD W 
OUTPUT WORD :W “HAY 
END 

The primitive WORD (undocumenj 
takes two words as input and out| 
the word formed by joining them. 

The definition of TRANCWQl 
takes more thinking. We want it 
recursive. We want to move letters 
the beginning to the end until the 
letter is a vowel, and then add “Af 
We are led to: 

TO TRANCWORD :W 

TEST MEMBER FIRST :W [ A E 

I O U | 

I FT OUTPUT WORD :W “AY 
IFF OUTPUT TRANCWORD 
(WORD BUTFIRST :W FIRST :W) 
END 

If we try (think through, or ex< 
in LOGO) TRANCWORD “BRE. 
we find it will return EAKBRAY, as 1 ' 
sired. And TRANCWORD “YOU 
turns OUYAY. But TRANCWORD •'< 
runs out of space because the recurs 
cannot end. Evidentally Y must; 
added to the list of vowels. But 
TRANCWORD “YOU would ref 
YOUHAY and not OUYAY. 

Can you fix this bug? We want 
count as a vowel only if it isn’t the! 
letter. One solution is to use two ini 
toTRANCWORD, one of which is a 
This solution, as well as the gene! 
zation to translating a sentence, ca|| 
seen by reading the PIG LATIN 
dure and the procedures it calls. 


TO PIGLATIN 
CS 

FRINTPIG LI WILL HELP 3 
FRINTPIG [YOU LEARN PIGLATIN 
p: 

PRINT [ 3 

FRINTPIG [TYPE f: SENTENCE 3 

MAKE "LINE READLINE 

IF :LINE = I 3 THEN FRINTPIG 

AT WAS FUN 3 STEP 

FRINTPIG :LINE 

GO "fi 

END 


CTH 


TO HELP 
CS 

PRINT [FOR PIGLATIN PRACTICE! 3 

PRINT [TYPE "PIGLATIN" 3 

END 
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By Roger B, Kirchner 


The Tower of Hanoi 

Now we turn to a less frivolous ex¬ 
ample. The Tower of Hanoi is a puzzle 
familiar to many. It consists of three 
pegstands. One contains a “tower" of 
circular rings. The object is to move the 
tower from one peg to another, moving 
one ring at a time, and never moving a 
larger ring on top of a smaller one. 
There is rumored to be Buddhist priest, 
working on a puzzle with 64 rings, and 
the world will end when he finishes. 
How much should we worry, if he 
makes one move per second? 

We can use LOGO to worry about 
this problem. We need a procedure, say 
NUMMOVES which takes for input the 
number of rings and outputs the num¬ 
ber of moves. Suppose we think of the 
task this way: Move the top n-1 rings 
to an auxiliary peg, then move the 
largest ring, then move the smaller n -1 
rings onto the largest. 

This way of viewing the problem 
leads to the following recursive defini¬ 
tion for NUMMOVES: 


TO NUMMOVES N 
TEST :N = 1 
I FT OUTPUT 
IFF OUTPUT 
(NUMMOVES 
END 


Using the rules we obtain: 

TO SOLVE N PI P2 P3 
TEST :N = 1 

I FT GETRINC :P1 SETRING : P2 
IFF SOLVE :N - 1 :P1 :P3 :P2 
SOLVE 1 :PI :P2 :P3 
SOLVE :N I :P3 :P2 :P1 
END 

If our goal is to implement the puz¬ 
zle graphically, we need to implement 
GETRING and SETRING. The turtle 
can be used, but it will be more spec¬ 
tacular, more like the colorful toy with 
plastic rings, if we use tiles. Readers 
may want to anticipate the solution we 
will present next issue. 

In the meantime, let’s implement 
GETRING and SETRING simply so we 
can test our solution: 

TO GETRING P 

TYPE f PICK UP | PRINTCHAR 
32 

TYPE :P PRINTCHAR 32 

PRINTCHAR 32 

END 


1 

1 + 2 * 
: N - 1) 


TO SETRING P 
TYPE [SET ON 
PRINT :P 
END 


PRINTCHAR 32 


“Trying” this procedure, we find 
that NUMMOVES 2 = 3, and also that 
NUMMOVES 3 = 7. The reader might 
try to find a formula for NUMMOVES 
n, and also the value of NUMMOVES 
64. 

Of more interest is a procedure for 
actually solving the puzzle, and more 
than that, for implementing the solution 
graphically. By the above reasoning, 
what we need is a procedure SOLVE 
with four inputs: 

SOLVE n pegl peg2 peg3 

; move the top n rings from 
pegl to peg2 using peg3. 


Now, if we enter SOLVE 2 “A "B “C, 
the output will be: 

PICK UP A SET ON C 
PICK UP A SET ON B 
PICK UP C SET ON B 

The number of moves for three rings 
is 3, as expected. What will be the seven 
moves for SOLVE 3 “A “B “C ? Try it! 
[Watch for Tower of Hanoi TI in our 
next issue-Ed.| gg 



Dear Sir: 

A much overlooked and underplayed 
power unique to TI LOGO is its ability in 
direct manipulation of vectors—that is, the 
interplay of SET HEADING and SET 
SPEED with XVEL (which returns X veloc¬ 
ity) and YVEL (which returns Y velocity) 
or SXV and SYV with SPEED (returns 
the speed) and HEADING (returns the 



SPECIAL STAND 

WITH 

PROFESSIONAL 
VERY QUIET 

COOLING 

SYSTEM 
For Your 



TI-99/4 CONSOLE 


$34.50 


Send check or money order to: 

Bart Electronics 
P. O. Box 684 
Times Square Station 
New York, NY 10036 
(212) 639-4053 


ICA 


INTERNATIONAL HOME 
COMPUTER USERS' 
ASSOCIATION 

in support of TI home computing 

MEMBERSHIPS 

Membership details by 
request- SASE #10 cnv. 

NEWSLETTER ONLY 

(Membership not included) 

Trial subscription for ICA UPDATE 
6 months(6 issues) $10.50 

WRITE 

P. O. Box 371 

Rancho Santa Fe, CA 92067 

FOREIGN RATES 

$18.50(U.S.)--six months trial Air Mail 
535.00(U.S.) 1 year trial—Air Mail 


Letters 

on LOGO 


* 4 * 




V 



• r » » • ^ 

heading) not only in Computation, but 
also, of course, in that the user fees these 
vector manipulations happen. - Y ’ 

I understand from unSversity physics 
professors that the inability of students to 
fully understand vectors is one of the'* 
primary hindrances on the college level. 

TI LOGO gives it to a lower primary child. 

R. M. Bies‘- 

Pittsburgb, PA | 

• •* v * •* 

99'er Program Bug 

The FLYAWAY procedures >: 
as listed in last issue, did not ' i, 
show the colons in front of 
variables in the procedure 
names. This was O.K, in the 
early version of LOGO, but in later 
releases the colons have to be included. •• 

For example, TO SETPLANE P must . Y 
instead be typed in TO SETPLANE :P 
and TO CHECK P must likewisebe typed 
in TO CHECK :P etc. , 
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TI-99/4 PRODUCT LINE 


Education Personal Enrichment Continued 


CONSOLE 


Your Cost 

PHC 

004A 

Tl-99 4A Home Computer 

279 95 

PERIPHERALS 


178.95 

PHP 

1200 

Peripheral Expansion Box” 

PMP 

1220 

RS-23? Card- 

125.95 

PHP 

1240 

Disk Controller Card- 

178.95 

PHP 

1250 

Expansion Box Disk Drive Card- 

28b 95 

PHP 

T260 

Memory Expansion Card*’ (PAM) 

214.95 

PHP 

1270 

P-Code Card- 

178.95 

PHP 

1 500 

Solid State Speech - Synthesize' 

107 95 

PHP 

1600 

Telephone Coupler (Modem) 

160.95 

PHP 

1700 

RS-232 Accessories Interlace ' . 

160.95 

PHP 

1800 

Disk Drive Centtoiier * 'One Disk Manage* module hacked 



«viih eacn Disk Cont'o«e'l 

214.95 

PHP 

1850 

Disk Memory Drive 

357.95 

PHP 

1900 

Solid State Printer 

286.95 

PHP 

2200 

Memory Expansion (3?K RAMI 

. 286.95 

PHP 

2300 

VCR Contro'ler * 

499 95 

PHP 

2400 

P Code Peripheral 

286 95 

PHA 

2100 

R F Modulaior (Tv Adapter) 

35.95 

PHA 

4100 

t0 Cold' Monitor 

299 95 

OPTIONAL ACCESSORIES 


PHP 

1100 

Wired Remoie Controllers (Pair) 

25.95 

PHA 

1950 

Thermal Paper (2 Pack) 

7.50 

PHA 

2000 

Dual Cassette Cable 

10 95 

PHA 

2010 

Monitor Cable 

14 95 

PHA 

2020 

Audio Adapier (Headphone Jack) 

14 95 

PHA 

2310 

Panasonic VCR Controlle 1 Cable 

82.95 

PHA 

2320 

Sony VCR ConboMer CaD'e 

82 95 

PHA 

2330 

Pioneer VCR Controller Cable 

■82 95 

PHA 

2605 

Blank Overlays (4 Pack) 

5.95 


PHM 3006 
PHM J007 


PHM 

PHM 


3012 

3013 


22 95 

30.95 

41.95 
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Home Management Per.onal Finance ® ? on soft w P Q<e 

command Module* 

Home Financial Decisions 
Household Budget Managemem iDaia storage 
system is required) 

Securities Analysis 

. Personal Record Keep mg 'Data sco < age 
System is recommended) 

Tax Investment Record Keeping |0>SK System 
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Personal Real £ slate (Daia storage sysiem 
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Personal Report Geneiaior (Data storage 
system is recommended! 


PHM 30»6 
PHM 3022 


PHM 3044 


PHD 5001 
PHD 5003 
PH0 5021 
PHD 5022 
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PHD 50?7 

PHD 5029 

PHD 5038 

PHT 6003 
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Diakette 
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Personal Financial Aids 
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30 95 


53 95 


53 95 
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11 95 
46.95 
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PHD 

5018 

PHD 

5019 

PHD 

5020 

PHD 

5023 

PHO 
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PHO 

5030 

PHD 
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5041 
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PHT 
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Entertainment 
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PHM 
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PHM 
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PHM 
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PHM 
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PHM 
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Your Cost 
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BASIC Command Module is required) 
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SpeU W'ile< (Terminal Emulator II Command Module 
and SoikI State Speech- Synihewer are 'equired) 
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CMMtte 
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Mus»c SkHis Tra-ner 
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Bridge Bidding l 
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are reoui'ed! 
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PHM 3052 
PHM 3053 
PMM 3054 
PMM 3057 


Education Personal Enrichment 
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PHM 3005 Video Oaons 15 95 
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PHM 3040 Tl LOGO (Memory Expansion is required) 69.95 

PHM 3043 Reading Funf* 41.95 
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PHM 3062 Scholastic Spelling — Level Vt” (Solid Slate 

Speech — Synthesizer >s required) 4 ]. 95 

PHM 3064 Typing Tutor” 30 95 

Oi*k«f* 

PH0 5007 Teach 'rburseil BASIC 25 95 

PHD 5009 Music Skids Trainer 25.95 
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19.95 

19.95 

30.95 

19.95 

19.95 
1995 

15.95 
15 95 

15.95 
19 95 
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Speech 6dito» (Solid State Speech- 


PHM 

3014 

Synthesizer is required) 
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35.95 
35 95 

PHM 

3026 

Extended BASIC 

74 95 

PHM 

3035 

terminal Emulator 11 

36.95 

PHM 

3055 

Editor Assemble)' 

74.95 

PHM 

3058 
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74.95 

PHD 
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Programming Aid* 1 
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Tl PILOT” 

61.95 
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6004 
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7.95 
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6006 
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PHT 
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Electric*.’ Engineering Lib'a'y 
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L ast, fall, wc had the opportunity to 
test the LOGO philosophy in a 
most unique manner. Wc started a 
group in Irving, Texas, from absolutely 
“ground zero’’ and gave them the op¬ 
portunity to develop their own com¬ 
puter-based learning environment, and 
to explore all of the possiblilities avail¬ 
able to them. Only one thing, however— 
I don’t think that this is what they were 
really looking for in the beginning . . . 

Late last summer, Donna Bearden, 
Director of Communications for the 
Texas Area 5 Health Systems Agency, 
learned of our activities in Richardson, 
Texas through a mutual friend, Jack 
Kishpaugh. Jack is a paraplegic who, 
using a T1-99/4, developed an award¬ 
winning entry in the Johns Hopkins 
University contest. Donna did much of 
the documentation for him, and in the 
process was introduced to programming 
and home computing. When Jack de¬ 
scribed the work of the Young Peoples’ 
LOGO Association (YPLA), Donna had 
to learn more. 

Because of Donna’s interest and en¬ 
thusiasm, and because she has three 
young pre-school and primary grade 
children, we gave her two computer sys¬ 
tems, a bunch of software, and LOGO. 
She picked them up one rainy Sunday 
afternoon and took them home. She 
had everything she needed. But this 
wasn’t what she expected. 

What does really happen when a 
novice gets home with a complete com¬ 
puter system? How do you face the task 
of assembling console, monitor, disk 
system, memory expansion, and tape 
recorder? Do you yell for help? Do you 
curse the mad character that dumped 
this “stuff” on you with no explanation 
or training? Or do you begin to explore 
the literature, breaking the task down 
into readily-acceptable tasks, and then 
assemble them one at a lime? 

Donna did what I expected her to 
do-she dug in and got it running. Her 
very few phone calls proved that any 
interested person can tackle the home 


TO MESSAGE 

CALL "#s * ********* s *#*****«*#* 
*■£-•» "LO 

CALL "ROSES-ARE-RED "LI 
CALL '‘COMPUTERS-ARE-FUN "L£ 

CALL "I'D-LIKE-TO-STAY "L3 
CALL "BUT-I x VE-A-DATE-WITH_3PEIT 
E_1 "L4 


LO 

LI 

L£ 

L3 

L4 

L5 


CALL “ a#*#*****- 
*** "L5 

PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
END 

TO START 
TELL :ALL 
CARRY 11 
SC s RED SS 0 
HOME 


END 


.y. x. .•* x. x. x. •>: x. 
• • «• • * • • • * •• • • •• **• /« •*• »*• 


TO VALENTINE 

TELL TILE 3£ 

SETCOLOR [114] 

RISE 

PAUSE 

ARROW 

HIT 

MESSAGE 

BLINK 

END 

TO VANISH 
TELL :ALL 

SC 0 SS 0 SH 0 

END 


computer, peripherals, software, and 
LOGO, almost without question. Soon 
Donna was running a neighborhood 
group that has since developed into the 
first YPLA Turtle Learning Center out¬ 
side of Richardson. As you might sense 
from the title of this article, those 
initials were not chosen by accident. 

Donna has become an avowed 
Logophile and an excellent teacher. She 
has proven to us over and over again 
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By James H. Muller 
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that the LOGO philosophy is real—it is 
practical, and it can and does work if 
properly implemented. 

There are a number of other com¬ 
puter clubs for young people that 
amount to little more than a few com¬ 
puters set up in a local library or possi¬ 
bly in a scout troop that allow the 
youngsters to do their own thing. More 
often than not, an adult supervises these 
sessions and answers questions. But, left 
to their own devices, young people tend 
to flow towards the path of least resis¬ 
tance. They may complete programming 
exercises, but allowed to do so, most 


will quickly drop the “work” and play 
arcade games. 

“You can lead a horse to water, but 
you can’t make him drink!” Or alter¬ 
nately, “You can teach a child but you 
can’t ‘learn’ him.” You certainly might 
have difficulty forcing a horse to drink. 
And young people will not learn if they 
so chose not to. But if you create the 
environment in which that horse be¬ 
comes thirsty, it will drink. And if you 
create the learning environment that 
excites and challenges the young people, 
they’ll learn in spite of themselves. 

This is the world of LOGO, the 
YPLA, and the Turtle Learning Center 
program. We’re nothing more (or less) 
than a “dynamic carrot” leading a cart 
built by and for the YPLA membership. 
Donna Bearden has brought that idea to 
life through a group of primary grade 
youngsters in Irving. 

Certainly the youngsters, ages 4 to 
11, could be left to fully explore the 
graphics capabilities of LOGO. But 
Donna has challenged them to explore 
to use their imaginations and creativity 
in a structured discovery of the com¬ 
puter and LOGO. The results speak for 
themselves. The procedures submitted 
by her group arc very well thought-out 
procedures that take good advantage of 
LOGO capabilities. 

At Christmas time, Donna sent us 
the first disk-based Christmas card we 
had ever received. Then, in mid-Febru¬ 
ary, we received our first disk-based 
Valentine’s Day card. The shapes in¬ 
volved arc a simple heart and an arrow 
on a diagonal, pointing up from right to 
left. There is little need to diagram them. 
To see LOGO in action, as we believe it 
should be used, wc invite you to enter 
the V-DAY procedure: It shows what 
can happen when children with but a 
few weeks of LOGO arc challenged to 
excel. Donna has invited any others 
using LOGO for preschool and primary 
grade youngsters to contact her at 1908 
Sandy Lane, Irving, Texas 75060. 
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TO BLINK 
TELL :ALL 
SC :RED 
TELL TILE 32 
SC C4 15 3 
WAIT 40 
TELL :ALL 
SC :WHITE 
TELL TILE 3£ 
SC [15 4 ] 
WAIT 40 
BLINK 
END 


TD V_DAY 

CS 

RISE 

PAUSE 

ARROW 

HIT 

MESSAGE 

BLINK 

END 


TD RISE 
TELL TILE 32 
SETCOLOR [11 4 ] 

TELL SPRITE b 
CARRY 11 

SC :RED SKY 0 ( - 30 > 
SH 0 SS 10 

END 

TO SHOW 

START 

HOME 

EACH [SH YDURNUMBER 
SS 20 
WAIT 90 
START 
END 


TO ARROW 
TELL 3 

CARRY 13 SKY - 84 < - 64 ) 
SC :WHITE SH 52 SS 10 
END 


TO HIT 
TELL 3 
TEST YC0R = 

I FT SHOW 
IFF HIT 
END 

TO PAUSE 
TELL SPRITE b 
TEST YCOR = 0 

I FT SS 0 
IFF PAUSE 
END 





13 ] 


** DONE ** 
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Turtle Traps . .. from p. 59 
computer. The first feature is an auto¬ 
matic “garbage-collector.” A garbage 
collector is a part of the operating system 
which takes used memory and makes 
that memory available for further uses. 
Of course, the garbage collector should 
not destroy and overhaul memory which 
has not completed all of its work. The 
way that the automatic garbage-collector 
in LOGO recognizes when a unit of 
memory has served its purpose is by 
checking the instructions written in that 
memory. Below are examples of pro¬ 
grams which permit or exclude the 
collector: 

TO POLYGON :SIDES :ANGLE 

FORWARD :SIDES 

LEFT :ANGLES 

POLYGON :SIDES :ANGLES 

END 


This program will never run out of 
memory in Tl LOGO (when all memory 
has been used up in Tl LOGO, the mes¬ 
sage "out of space” appears) because 
the garbage collector notes that each 
time POLYGON is run (referred to as 
the "level” of POLYGON) there are no 
further commands or instructions after 
the line POLYGON : SIDES : ANGLES 
(called the recursive call line); so the 
piece of memory that is used to store 
POLYGON at that level is collected and 
reused. 

TO SIDE : LENGTH 
FORWARD :LENGTH 
END 

This program will never run out of 
memory in T! LOGO because the pro¬ 
gram terminates. 


TO POLYGON :SIDE :ANGLE 

FORWARD :SIDE 

LEFT :ANGLE 

IF HEADING = O STOP 

POLYGON :SIDE :ANGLE 

PENUP 

END 

This program could use up all avail¬ 
able memory before it reaches its stop 
conditions because the garage collector 
cannot refurbish the memory used to 
execute this POLYGON at any level 
since there is work left to be done 
(namely PENUP) once control is passed 
back to that level of POLYGON. 

Unfortunately, the garbage collector 
is not empowered with the authority to 
decide if any instructions following the 
recursion call are worth keeping and so 


Spinout 

By Gene Branutn 

This program was designed as a car¬ 
toon to depict two Indianapolis-style 
racing cars racing, crashing, burning, and 
being towed away. The central program, 
SPINOUT, contains 7 subprograms. 
These short programs make the central 
program neat and concise. 
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MAKESHAPE 6 


TO SPINDUT 
WAVE 
MOVE 
WRIT 350 
SWERVE 
WRIT £0 
SPIN 
WRIT 50 
BURN 
TDW 
END 

TD WAVE 

TELL 3 CARRY 9 
SC 1 

TELL 4 CARRY 10 
SC 1 

TELL 3 SX - 75 SY 0 

TELL 4 SX - CO 
SY 10 
SETUP 

TELL 4 REPEAT 4 [SY 5 MR IT 10 SY 
10 WAIT 10 SY 15 WAIT 10 SY 10 ] 
BEEF 
WAIT 30 
NDBEEP 
END 

TD HOVE 

TELL 0 

SS 1 £ 

TELL 1 SS 19 
TELL [3 4 ] SC 0 
END 


MAKESHAPE 7 


MAKESHAPE 8 


TD SWERVE 
TELL 1 
REPEAT 10 
IT 5 SX - 
SX 15 
END 


CSX - 5 WAIT 5 SX 0 Wfl 
£ WAIT 5 SX 10 WAIT 6 1 




Space Pylon Racer 

By Wesley Adams 

Once set up, the player guides his 
saucer through pylons. Two shapes must 
be made first (check graph paper). The 
keys control the saucer. E moves it up¬ 
ward, X moves it downward, D moves it 
forward, S moves it backwards, F speeds 
it up, A slows it down. If the ship hits a 
pylon, the beep sounds. 


TO SPIN 

CALL CO 1 I 'TEAM 
TELL :TEAM SS 1£ 

REPEAT 5 [CARRY 6 WAIT 5 CARRY 8 
WAIT 5 CARRY 6 WAIT 5 CARRY 7 W 
AIT 5 CARRY b WAIT 5 CARRY 3 WAI 
T 5 ] 

END 


TD BURN 

REPEAT 10 [CE b WAIT 5 CB 11 WAI 
T 5 CB 9 WAIT 5 ] 

TELL :TEAM 


SC 1 
CB 7 

END 


0 


TO TOW 

TELL 5 CARRY 11 

SC 9 

SX 100 

SY - 70 

WAIT 100 

SH £70 

SS 10 

WAIT 115 

SS 0 WAIT 205 

CALL C015I "T 

TELL :T 

SH 90 

SS 10 

WAIT 175 SC 0 SS 0 

END 

TO SETUP 
TELL 0 
CARRY 6 

SC 6 SS 0 SH 0 

HOME 

TELL 1 CARRY 6 
SC 4 

SS 0 SH 0 

HOME 

TELL 0 SX 15 
END 



MAKESHAPE 9 



MAKESHAPE 10 



MAKESHAPE 11 


ID GAME 
TELL :ALL 
SET 

TELL 0 

SPR 

END 

TO SPR 

CONTROL 

CHECK 

SPR 

END 


S 0 


CARRY 0 



TG SET 

TELL 0 CAI 

TELL [1 £ 
1 


MAKESHAPE 20 
Saucer 

RED SXY - 100 0 


3 4 
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TELL 1 

TXY 

- 5 

T ELL £ 

SXY 

- 5 

TELL 3 

** 

ini 

30 

TELL 4 

.*.. ii i 

1 

3 0 

TELL 5 

it A 1 

1 0 0 

TELL 6 

lift 

'• V *« 

1 1 ) 

100 

END 



TD CONTROL 


IF RC? 

— •• T 

**§ t 

RUE 


s BLfiCK 


- 50 60 


- b i. 


H 1J 


Use arrow keys to 
change direction. 
Use F for fast 
speed. 

Use A for slow 
speed. 


TEST 3 = 4 ELSE STOP 

CALL RC "Z 

IF :Z - "E SH 0 STOP 

"X SH ISO STOP 
"D SH 9t STOP 
S sy 270 STDP 
"F SS It STOP 
"A SS 5 STOP 

END 



TD CHECK 
TEST BOTH 


sppe 


MAKESHAPE 21 
Pylon 


vpnp 
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sn-TU 
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IFT BEEP WAIT It NOBEEP 

TEST BDTH < BOTH XCDR > 
< 49 < YCDR > 

I FT B h L r fi I \ 1 ” 

BOTH BE37I- 


£9 XCDR 
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the following POLYGON program could 
run out of memory: 

TO POLYGON :SIDE :ANGLE 
FORWARD :S1DE 
LEFT :ANGLE 
POLYGON :SIDE :ANGLE 

END 

The only difference between the first 
POLYGON program and that here is the 
empty line following the recursion call 
and before END. The garbage collector 
sees that there is a line of commands (it 
cannot tell that the line is useless) and 
so it is barred from refurbishing the 
memory! Empty lines use up memory 
and can block garbage collection (de¬ 
pending on their location), so empty 


lines should be eliminated from your 
programs. 

Finally, the operating system can 
work faster when fewer sprites are being 
used—i.e. programs which use no sprites 
run faster than programs which use 
sprites. The more sprites in use (gener¬ 
ally), the slower the system operates. 
The reason for the slight degradation in 
response time is obvious—the system has 
to check to see which, if any, sprites 
must be displayed or moved. The way 
that the system checks on its sprites is to 
look up the highest number of sprite 
called upon. For example, TELL 31 or 
TELL SPRITE 31 would cause the sys¬ 
tem to check on every sprite from 31 on 
down through to sprite 0. Such a check 
is necessary (from the user’s perspec¬ 
tive) only if all 32 sprites are being used. 


If only one sprite is needed, then the 
user should type TELL 0 or TELL 
SPRITE 0 and the system would skip 
the checkup on sprites 1 through 31, 
thus saving a small amount of time. 

Elsewhere in this issue of 99’er there 
are some programs written by students 
in a January Term course I taught on 
LOGO. Their programs show an emerging 
appreciation for elegance, speed, and 
simplicity in programming. I have not 
edited their work (except for correcting 
their typographical errors), so that there 
are still more elegant ways of achieving 
their programs’ goals; at the same time, 
note that they all grasp the essentials of 
esthetic programming. 



Munchie 

By Carlos Valles 

Munchie illustrates how sprites can 
be programmed to move by one’s com¬ 
mand to certain places where an object 
may be, then (by testing coordinates 
within the procedure) eat that object, 
and continue on until all objects have 
been eaten. You move Munchie by using 
arrow keys, and set speed by using keys 
0, 5, and 1. You should stop Munchie 
when passing over the object to be eaten. 


TO MOVE 

TELL 0 SC :WHITE 

CARRY 10 BEEP WHIT 5 CARRY 11 NOBEEP 
TEST RC? 

IFF CALL "A "H 
I FT CALL RC "M 
IF :M = “S SH £70 
IF :M = "E SH 0 
IF :M = "D SH 90 
IF :M = “X SH ISO 
IF sM = "0 SS 0 
IF :M = "5 SS 5 
IF :M = "1 SS 10 
IFF CARRY 10 BEEP 
CHECK 
ENIl 


Press key 1 to 5 
to make munchie 
move. 

Press key E # X, S, 
or D, (arrow keys) 
to return it. 


•Firry 11 ndbeep 


TD EHT3 

REPENT £5 [BEEP MR IT 2 NDBEEP 

WAIT £ 3 

TELL o L-U U 

TELL 0 SS 5 

MOVE 

END 


cr 


TO EAT £ 
REPEAT 
WAIT £ 1 
TELL £ SC 
TELL 0 SS 
MOVE 
END 

TO EAT 1 
REPEAT £5 
WAIT £ ] 
TELL 1 SC 
TELL U SS 
MOVE 
END 


[BEEP WAIT 


NDBEEP 


ii 


TO MUNCHIE 
SETUP 
MOVE 
END 


TD WIPE 

TELL :ALL 

SC 0 
SS 0 

SKY 110 95 

END 


TO CHECK 

TEST BOTH KCGR > - 55 XCOR < - 45 

I FT TEST BOTH YCOR > - 5 YCOR < 5 

I FT TELL 0 SS 0 EAT1 

IFF CARRY 10 BEEF WAIT 5 CARRY 11 

NDBEEP 

TEST BOTH XCOR 45 XCOR < 55 

IFT TEST BOTH YCOR < 35 YCOR > £5 

I FT TELL 0 SS 0 EATc 

IFF CARRY 10 BEEP WAIT 5 CARRY 11 

NOBEEP 

TEST BOTH XCOR < - 10 XCOR > - £0 
I FT TEST BOTH YCOP > - SO YCOP < 

- 70 

I FT TELL 0 SS 0 EAT3 

IFF MOVE 

END 




MAKESHAPE 10 



[BEEP WAIT £ NDBEEP 


MAKESHAPE 11 


TO SETUP 

TELL 0 SXY - £0 40 
TELL 1 CARRY :PLANE 
SC :BLUE SXY - 50 0 
TELL £ CARRY :TRUCK 
SC ’GREEN SXY 50 30 
TELL 3 CARRY :ROCKET 
SC :RED 

SXY - 10 f - 70 > 

END 


TO WIFE 
CS 

TELL :AlL 

SC 0 
SS 0 

SXY 110 95 

END 

TO JUMP 
TELL S 
CARRY 6 
- v 1 4 

WAIT 10 
SY 8 
WRIT 10 
END 

TD KICK 
SETUP 
WAIT 120 
TELL £ 
CARRY 7 

TC! i 1 


RISE 


i:i 


REPEAT 10 
END 


Fieldgoal Movie 

By Rex Baker 
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MAKESHAPE 7 



MAKESHAPE 8 


TD SETUP 
WIFE 

TELL 1 CARRY 
SC iYELLOW 
HOME 

TELL £ CARRY 

Vf • DCTi 

y 3 o 

TZTi j f‘QDC'‘' 

SC * BLUE 

f'-J o 




TELL 

A i* • Yj ri ft 

4 r. 

SC * 

BLUE 

Isis 

O ! 

j*l « J 

TELL 

ij L-HRR 

SC ' 

BLhCK 

V V 

8 0 - 

END 
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MAKESHAPE 9 



MAKESHAPE 10 
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MAKESHAPE 11 



MAKESHAPE 12 


1 3 


WRIT 10C 
SH 135 
WAIT 40 


ND 
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TOP QUALITY 
Professional 
Programming 
for your 

TI-99/4 & 
TI-99/4A 


The following are 
only $5.00 each: 

• Biorhythm 

• Music from Numbers 

• Draw Shapes 

• Sort 

And for $10.00 each we offer. 

• Grade 1 Math 

• Word List 

• Concentration 

• American Baccarat 

• Actuary 

• Word Processing 

We also have at 
individual prices: 


Percentage 
Comparisons 
Loan and Pension 
Calculator 
Early Reading 
Compu-Strip 
Accounting Package 
(runs on tape — no 
printer required) 


$7.50 

$12.50 

$15.00 

$ 20.00 


$50.00 


All prices are U. S. $. 
Programs airmailed anywhere 
in the world on tape cassette. 

Order from above with 
money back guarantee 
or write or call for our free 
catalog with full descriptions. 

ANTHISTLE SYSTEMS 
& PROGRAMMING LTD., 

563 Patricia Drive 
Oakville, Ontario 
Canada, L6K 1M4 

Tel. (416) 845-7959 
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HO IS REGENA??? 


Twice each month, like clockwork, a peculiar event occurs. An air freight 
delivery truck rolls up to our door and drops off a mysterious parcel. Each 
time, the outside wrapper carries markings from a different country. One 
thing, however, always remains the same—the two-word return address: “From Regena." 

The contents of each package are similar—manuscripts and tapes of articles and programs 
for and about theTI-99/4 computer, plus a one-line note: “Hope you can use this— Regena.” 
We’ve never been able to contact this mysterious programmer. Since we presume that he or 
she gets to see the magazine, it would seem logical that Regena must be a subscriber. But we 
can't be certain, as large numbers of issues also get sent in bulk to dealers and distributors all 
over the U. S. and abroad. 

Also, there's the matter of the formal letter we received one day from a Zurich bank, 
with instructions to mail Regena's payment checks to a numbered Swiss account. AM very 
secret and strange indeed . . . 

Here at the magazine, we’ve tried to figure it out: Why would anyone who goes to all 
this trouble to keep their identity and whereabouts such a secret be writing fora computer 
magazine? Unless, of course . , . But no, that’s the stuff that spy thrillers and James Bond 
movies are made of . . . 

Regena’s manuscripts (each typed on a different machine, on paper bearing different 
watermarks) and program tapes (long strips of reet-to-reel recording tape, rolled up tightly 
and inserted into 35 mm film cans) have been thoroughly analyzed for clues. It is true, we 
have found a few, but we suspect, however, that they were deliberate "red herrings." Perhaps 
you, our readers, have detected some clues in the many articles and programs of Regena that 
we’ve published. Or perhaps one of you has actually made contact with our mysterious pro¬ 
grammer. In any case, please send us your ideas or information. 

And Regena—if you’re reading these words—won’t you please "come in from the cold ...” 


Background 


Location: 

Date/Time: 

Scene: 

10:07 

10:13 

10:14 

10:15 

10:16 

10:17 

10:22 


10:26 

10:43 


Location: 

Date/Time 

Scene: 


Before last issue went to press, Regena's usual package arrived—this time post¬ 
marked from an obscure group of islands in the South Atlantic, the Falklands. 
The usual software package contained an additional note, "See you in San 
Francisco at the West Coast Computer Faire." 

Civic Center and Brooks Hall entrance, San Francisco 

Saturday, 20 March 1982/10:00 AM 

Thousands of showgoers entering Faire and jamming outer lobby. 99'er Maga¬ 
zine publisher attempting passage through crowd. Destination: Press Room. 

Arrive Press Room. Spot message to meet at Texas Instruments booth; me- 
sage signed, "By Regena.” 

Arrive Tl booth. Huge group congregated within display area; publisher starts 
circulating. 

Still no contact made when corner video monitor suddenly flashes red color in 
rapid succession; no one standing nearby. 

Publisher approaches monitor and types in name in responce to on-screen text 
prompt. New message appears: "LOOK IN YOUR RIGHT JACKET POCKET." 

Publisher finds 35mm film can containing familiar rolled-up strip of recording 
tape with typed note, "From Regena." 

Publisher starts crowd-search in contact attempt. 

Repeated calling of name "Regena?" through crowd has produced no response 
up to the time when terminated by magazine subscriber recognizing publisher 
and questioning him about program in previous issue. 

Other subscribers recognize publisher and engage him in conversations. 

Publisher arrives back at Press Room. New message in place of old: "See you 
again at 99’er Tl-Fest. Circumstances should be O.K. by then for Regena to 
reveal identity." 

Magazine's editorial office—Eugene, Oregon 
Monday, 22 March 1982/2:45 PM 

Transfer and loading of new Regena tape results in "San Francisco Tourist" 
game program for current issue's Gameware Buffet. 







































Want to Get 
Published? 


99’er Magazine is looking for 
articles in all areas of interest 
that concern the Texas Instru¬ 
ments personal computers. Here 
are the kinds of articles that we 
want you to write for us: 

• Are you a businessman, pro¬ 
fessional, hobbyist, scientist, 
or engineer with an interest¬ 
ing microcomputer applica¬ 
tion? Tel! us how it works, 
what problems you’ve had to 
overcome, and what recom¬ 
mendations you have for 
others. We’re especially inter¬ 
ested in sharing user-written 
software with our readers. 

• Have you recently purchased 
a piece of hardware or soft¬ 
ware that hasn’t quite come 
up to your expectations, or 
has, on the other hand, im¬ 
pressed you with its perform¬ 
ance? We’re looking for 
comprehensive product and 
book reviews from different 
perspectives. 

• Are you an educator or par¬ 
ent with something to con¬ 
tribute to computer-assisted 
instruction (CAI)? We’re al¬ 
ways’ looking for new ideas 
and fresh approaches to edu¬ 
cational problems. 

• Have you created any unusual 
computer games or simula¬ 
tions? Let our readers ex¬ 
perience your excitement 
and pleasure. 

• Perhaps you’ve modified your 
microcomputer or have inter¬ 
faced it with some unique or 
useful hardware. Send us 
your how-to-do-it story. 

These are . just some ideas. 
Perhaps you have others. Don’t 
worry if you’re not a profes¬ 
sional writer. Our editorial staff 
stands ready to help polish up 
your manuscripts. And we'll be 
more than happy to send you a 
copy of our author’s guidelines. 

• V * / • 

Please send your double¬ 
spaced typed manuscripts, plus 
disks or cassettes (recorded on 
both sides) if the article includes 
program material, to: 

99’er Magazine / Editorial Dept. 
2715 Terrace View Drive, 
Eugene, Oregon 97405 


Tex-Thello ... from p. 36 


EXPLANATION OF THE PROGRAM 

Tex-Thello 


Line Nos. 
160 

170-240 

250-400 

410-510 

520-610 

620-730 

740-920 

930-980 

990-1090 

1 100-1170 

1 180-1230 

1240-1330 

1340-1360 

1370-1480 

1490-1550 

1560-1620 

1630-1740 

1750-1790 

1800-2040 

2050-2100 

21 10-2250 
2260-2510 

2520-2820 

2830-2940 

2950-4240 


Dimensions arrays for squares captured. 

Stores the name “COMPUTER'' for player. 
Option screens; user presses a key for choices. 
Players input names; stored in PLAY( 1,10). 
Initializes positions of board. 

Prints labels for game. 

Defines graphics characters and colors. 

Draws starting Tex-Thello board. 

Draws starting four positions. 

Initializes squares around four center squares; 
starts for first player on move number 5. 

Prints player's name (or computer) and black 
squares indicating whose move. 

Player presses column number then row' num¬ 
ber for move. 

Computer prints move. 

Checks for legal move. 

Sets values of surrounding squares to zero. 
Shows move on screen and switches appropri¬ 
ate captured squares; increments TURN (num¬ 
ber of moves). 

Checks to see if board still contains two col¬ 
ors, otherwise branches to end of game. 
Changes piayer number for next turn and 
branches to beginning of main loop. 

Tallies squares for each player and prints 
score. 

Asks if player wants to play again; branches 
appropriately or ends program. 

Subroutine to check if there is a legal move. 
Subroutine to place colored square on board 
where player or computer indicates his move. 
Subroutine to check how many squares may 
be captured. 

Subroutine to color captured squares. 
Subroutine to calculate computer's move. 
EXTRA is the number of squares that can be 
captured; HARD is the level of difficulty (1, 
2, 3). For the different levels the board posi¬ 
tions have different values. 


lOO 
1 10 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 

270 

2BG 

290 

300 

310 

320 

330 

340 

350 

360 

370 

300 

390 

400 

410 

420 

430 

440 

450 

460 

470 

480 

490 

500 

510 

520 

530 

540 

550 

560 

570 

580 

590 

600 

610 

620 

630 

640 

650 

660 

670 

600 

690 

700 

710 

720 

730 

740 

750 

760 

770 

700 

790 

800 

BIO 

820 

830 

840 


• TEX-THELLO • 


fc£M 
REM 

REM lllllimtltll 

REM BY J. CRAWFORD COOK 11 
REM REVISED BY C WH1TELAW 
REM 99'ER VERSION 1.5.1 
DIM ex<18>,EY(lB> 

DATA 67.79,77,80,85,84,69,82 

RESTORE 

COMFLAV-G 

CALL CLEAR 

FOR 1-1 TO 8 

READ PLAY(1,I> 

PLAY 12, i>-PLAY(l, 1 > 

XT I 

TAB (9 > ; M TEX - T HELLO * win 



PRINT 

PRINT 


CHOOSE:"ttI" 1 ONE PLAYER VS. COMPUTER* 


I“2 TWO PLAYERS":::* 

CALL KEY <G, S> 

IF ik«.49>-*-OOSO> —1 THEN 270 
IF K-50 THEN 410 
CALL CLEAR 

PRINT "CHOOSE. "i w ** 1 EASY GAME ". 

:"2 INTERMEDIATE SAME":»"3 HARD GAME* 
CALL KEY (O,K, S> 

IF (K< 49> ♦ (K >51> “ — l THEN 320 

MARD-k-48 

CALL CLEAR 

PRINT "CHOOSE — COMPUTER PLAYS"::» 

"1 FIRST—RED-i *"2 SECOND—YELLOW" w: 
CALL K£Y(0,K.S> 

IF (k< 49 > *- (K >50 > *—1 THEN 370 

COMPLAY*K~48 

IF COMPLAYfcl THEN 470 

PRINT : i "FIRST PLAYER NAME (RED) ** 

INPUT Z14 
FOR 1-1 TO 10 

CALL GCHAR(23,I*4 , PLAY(1,1)) 

NEXT I 

IF COMPLAY-2 THEN 520 

PRINT s:"SECOND PLAYER NAME (YELLOW)" 
INPUT Zlt 
FOR J-1 TD lO 

CALL GCHAR (23, I *4, PLAY (2, 2 > > 

NEXT I 

FOR 1-1 TO 3 
DIR(I> *1-2 
NEXT I 

FDR 1*0 TO 9 
FDR J-O TO 9 
AC1,J>-1 

IF I *J* (J-9) t ( J-9K >0 THEN 600 

A (I , J ) —A ( I , J > ♦ 1 

NeXT J 

NEXT I 

CALL CLEAR 

PRINT TAB(19)j"X— Y-" 
E*-"FFFFFFFFFFFFFFFF" 

CALL CHAR(120,E*) 

CALL COLOR(12,2,16) 


I l I J 


FOR 1-1 TO 8 
Y-3+2*I 
X—Y *-4 
CD-48-* I 

CALL VCHAR(Y,0,CD) 
CALL VCHAR <4, X, CD) 
NEXT I 

av--FFB oeoeoeoBoaoeo *• 

B4-"FF01010101010101“ 

c*«- eosoeoeoaoBoeoFF• 

D**"01010101010101FF- 
CALL CHAR (96, A4> 

CALL CMAR(97 r B*> 

CALL CHAR<96,C*> 

CALL CHAR(99,D*> 

CALL CMAR(104,A»> 

CALL CHAR(105,84) 

CALL CHARC 106, C4) 


B50 CALL CHAR(107,D4) 
B60 CALL CHAR <112,A*) 
870 CALL CHAR ( H3, B») 
880 CALL CHAR(114,C4) 
CHAR(115,D») 
COLOR(9,2, 16) 
COc.DR( 10,2,9) 
COLORl11,2,21) 
1 


890 CALL 
900 CALL 
910 CALL 
920 CALL 
930 TYPE 


940 FOR X-l TO e 
950 FOR V—1 TO 6 
960 GOSUB 2270 
970 h£XT Y 
980 NEXT X 
990 FDR X—4 TO 5 
lOOO FOR Y-4 TD 5 
1010 IF X-Y THEN 1050 
1020 TYPE-2 
1030 AtX,Y>«3 
1040 0OTO 1070 

Continued on p. 90 


Computer-Ed, 

Of 

Carmel, NY & Los Angeles, CA 


99/4(a) Programs 

• K-6 Reading 

• K-6 Language Arts 
•K-6 Math 

• Follow-up Games 
and Worksheets 

• Classroom Tested 

• Also Available for 
TRS-80 Level I! 

For 

Catalogue 

Write To: 

Computer-Ed. 

1 Everett Rd. 

Carmel, NY 10512 




BACKER™ 

BUS 

FOR 

T1 99' 4 & 4 A 

PERSONAL COMPUTERS 


□m 




$59.95 

$3 00 SHIPPING 


ALLOWS PLACEMENT OF PERIPHERALS 
BEHIND CONSOLE IN AN AREA 25" W x 24" D 

* ARTI-STIC’*’ ADAPTER $20.00 * 2.00 
ALLOWS USE OF ATARI®, BALLY’**, 
ODDESY™, &LESTICK'“ JOYSTICKS 

(SPECIFY JOYSTICK) 

* ARTI-STIC'“ + 2-ATARI* JOYSTICKS 

$35.00 S2.00 SHIPPING 

* CABLES 

• 25Pm (Specifydevice) —$25.004foot 

• 9 Pin (Joystickextension) — $15.004foot 

Please add 50C Per for over 4 foot + $2 00 shipping 

Products soon available from Denali Data 

★ JOYPAD* - Plugs into Joystick port 
allows direction & numeric entry in one 
handheld unit with support software 

★ STACKER-BUS — 

CONTACT YOUR NEAREST DEALER 
OR SEND CHECK OR MONEY ORDER: 

DENALI DATA DESIGN 
1413 N. MCKINLEY AVE. 

OKC, OK 73106 

MASTER/VISA CALL TOLL FREE 1-800-654-8499 
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Part 2 - The TI-99/4 Assists 


Gifted Children 


in the Learning Process 


y Norma Clulow 


A lthough the T1-99/4 proved itself 
to be a valuable enrichment tool 
in my traditional music classes 
(see 99'er Magazine; Vol. 1, No. 4), I 
began to realize its full potential during 
a summer enrichment program for 
gifted children at New Horizons Acad¬ 
emy. 1 It was exciting to be able to 
allow a curriculum to evolve as children 
enthusiastically identified their own 
interests and pursued ways of expressing 
them creatively through use of the 
computer. 

The Educational Setting 

New Horizons Academy is a private 
school that was founded by Nanci Lucas 
as an alternative to public school 
education on the belief that children 
are naturally excited about learning, ana 
are capable of handling academic pur¬ 
suits beyond their years. When an 
individualized curriculum is designed to 
allow for advancement through basic 
skills and extensive opportunity for 
enrichment and acceleration, children 
find learning exciting and meaningful. 

In addition to the regular academic 
curriculum, the Academy periodically 
provides workshops that are open to 
any interested children. Since 1978, 
"Summer Spectacular” has been offered 
with courses in computers, creative 
dramatics, archeology, photography, 
etc. I became involved with New Hori¬ 
zons last summer when I taught two 
sessions in "Computer Music” with our 
TI-99/4. 

^New Horizons Academy, 1716 Perrysburg 
-Holland Road, Holland, Ohio 43528 

About the Author 

Mrs . Clulow has had 12 years experience 
as an instrumental, vocal , and general music 
teacher in grades 1-12 . She received a B.S. in 
Music Education from Ohio State University 
and an M.Ed. in Elementary Education from 
Bowling Green University . 


The Computer Music classes were 
intended to familiarize students with 
basic music concepts and provide for 
individualized and accelerated learning 
in a manner consistent with the philos¬ 
ophy of the Academy. A typical group 
consisted of eight students ranging in 
age from 7-13. The group was scheduled 
to meet eight times in a two week period 
with each session lasting one hour. (After 
the first day, however, the students “de¬ 
manded” that I arrive at 8:45 A.M. and 
not leave until 2:15 P.M. Several times it 
was even 3:45! Seeing your students 

71 

Seeing your students 
eagerly asking to cut 
other classes . . . and 
having their parents 
pick them up late — all 
just so they could work 
on their projects — was 
tremendously rewarding. 

99 

eagerly asking to cut other classes, skip¬ 
ping lunch, and having their parents 
pick them up late—all just so they could 
work on their projects—was tremen¬ 
dously rewarding. 


In General Exploratory Activities 
(Type I) students are exposed to abroad 
range of possibilities. None of these are 
presented in detail. The purpose is merely 
to introduce the students to the range 
of possible alternatives open to them. 
Group Training Activities (Type II) fol¬ 
low, providing the students with funda¬ 
mental information of potential use in 
subsequent development of their interest 
areas. These activities are content ori¬ 
ented. 

During the two preceding phases, stu¬ 
dents begin to identify their interests 



The Educational Model 

I employed Renzulli’s theoretical 
framework, the Enrichment Triad Model 
(Renzuiii, 1977). The model contains 
three constructs which convey the types 
of learning activity believed to be best 
for gifted children. 


!j:p 




and develop the skills to create a final 
product. In Individual and Small Group 
Investigations of Real Problems (Type 
III) each student determines a problem 
or project of particular interest that is 
based on the information obtained in 
the previous activities, and then pur¬ 
sues that choice in greater depth. 

This final element of the Enrichment 
Triad is perhaps the most important. 
Ideally, the students will exemplify the 
turned-on professional” and pursue 
their objectives with intense motivation 
and commitment. 
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In many respects, Renzulli’s model 
parallels Seymour Papert’s principles of 
continuity, power and cultural reson¬ 
ance (Papert, 1980). 

Implementation of the Model 

In the first few days, I exposed the 
students to a variety of musical activities 
including a TI-99/4 concert of familiar 
children’s songs such as “Happy Birth¬ 
day,’’ “Yankee Doodle,” and “Pop 
Goes the Weasel”—all complete with 
graphics. We also played rhythm instru¬ 
ments, the autoharp, resonator bells and 
recorders, drew our impressions of 
music while listening to recordings, 
identified environmental sounds, and 
discussed the commonalities and differ¬ 
ences of all sounds. 

The Texas Instruments Music Maker 
Command Module contains two options 
by which children can write music. In 
the exploratory activities, they utilized 
the Sound Graphs option in which “the 
composer” need not have any prior 
knowledge of music notation and the¬ 
ory. In this mode the students exper¬ 
imented with duration of notes by con¬ 
trolling the length of the line in whatever 
voice they were composing (3 voices or 
3-part harmony is possible). Frequency 
is determined by the height of the line 
on the screen, and there is a volume 
choice. From all of our exploratory ac¬ 
tivities, students came to the conclusion 
that all sounds have duration, frequency, 
and volume in common. These concepts 
were effectively and concretely exempli¬ 
fied by the Music Maker’s Sound Graphs 
Mode. 

In summary, I believe that the ex¬ 
ploratory activitities altered the stu¬ 
dents’ experience of music. They began 
to see music in a new way as part of the 
continuum of sound and noise; the 
“freshness” of this new perspective con¬ 
tributed to their desire to move toward 
the next phases of the model. 

Group Training Activities were con¬ 
cerned with content-oriented learning. 
The objectives were to provide students 
with a basic knowledge of music theory 
and an understanding of how a computer 
program is written—information which 
they could use as tools in developing 
their interest areas. Several computer 
music games and drills were used by the 
entire group, but as a child’s interest 
waned, he was allowed to break away 
from the group activity and pursue indi¬ 
vidual work in his primary interest area. 

The computer games included (1) 
Mystery Words in which the players 
learned the names of treble and bass 
clef notes; (2) Rhythm, which provided 
ear training in the recognition of quarter 
notes, eighth notes, and quarter rest pat¬ 
terns; and (3) Tl’s Music Skills Trainer, 
which contains four games to improve 
the player’s skills in recognition and 
recall of pitches, intervals, chords, and 
phrases played by the computer. [See 


99'er Magazine; Vol. 1, No. 4 and Vol. 
1, No. 2] We took a look at the program 
listings for our favorite songs and games 
and “brainstormed” about what all 
those commands could possibly mean. 
Discovering how changing the duration, 
frequency, and/or volume in a CALL 
SOUND statement affects the tones 
produced by the computer was a popu¬ 
lar Group Training Activity. The child¬ 
ren soon started drawing conclusions 
and generalizations about how to 
program. At this point it was necessary 
to hand out information from the User's 
Manual for students to take home and 
study over the weekend—homework at 
their request! 


44 

. . . the exploratory 
activities altered the 
students' experience 
of music. . .almost 
all students elected 
to write a computer 
program to play a 

musical composition. 

99 


Additional content-oriented learning 
took place when students experimented 
with the Traditional Mode of the 
computer’s Music Maker Command 
Module. I used the Traditional Mode 
to help children discover information 
about key signatures, time signatures, 
tempo, and music notation-including 
how various notes such as whole, half, 
quarter, eighth, and sixteenth and their 
corresponding rests relate to each other 
and can be organized into a composition 
that is musically correct. 

In moving into Type III of Renzulli’s 
Model, almost all students elected to 
write a computer program to play a 
musical composition; some students 
selected compositions with which they 
were already familiar, and others wrote 
original compositions. Many investi¬ 
gated how to use graphics and color to 
enhance their creations, and designed a 
title screen to be displayed during the 
computer’s performance of their work. 
Compositions included The Entertainer, 
Mr. Tambourine Man, Amazing Grace, 
Beethoven's Ninth (Ode to Joy), and 
jingle Bells. Byron, Allan, and Steve 
exhibited a competitive spirit when 
comparing the number of lines and dif¬ 
ficulty of their programs; Steve wrote 
his program to play Beethoven’s Ninth 
in three-part harmony; Bryan wrote his 
original composition to flash a change 
of screen color to emphasize musical 
contrasts at appropriate points in the 
music; and Peggy reworked her original 


composition many times until she was 
satisfied with the rhythmic structure. 

It is important to note that not every 
student was equally enthusiastic about 
programming. For example, Adrienne 
seemed to prefer taking Computer 
Music for enjoyment and the personal 
satisfaction of becoming familiar with 
it, but did not have a genuine interest 
in becoming a creative producer. 

The satisfaction children feel from 
the opportunity to communicate the 
results of their work to an appropriate 
audience was obvious when three ladies 
from Springfield School District and a 
banker visited our classroom one day, 
Byron stopped his work to take over for 




Mrs. Lucas and me as we were explain¬ 
ing the Computer Music Class. He and 
two others enthusiastically gave a pres¬ 
entation of their music and proudly ex¬ 
plained what had gone into its composi¬ 
tion. In addition, the already high level 
of enthusiasm increased when the class 
found out they could present their fin¬ 
ished products to their parents and 
others on Visitation Day and possibly 
have them published in 99’er Magazine. 

With this group I served mainly as a 
resource person and passed the respon¬ 
sibility for learning and investigating on 
to the students. Students were intro¬ 
duced to concepts of programming or 
music theory as they explored and 
found the need to use this knowledge to 
make their programs more complex. It 
was a good example of making the ma¬ 
terial relevant. The Computer Music 
course allowed for freedom of choice in 
that no course requirements were estab¬ 
lished ahead of time; instead, the class 
members were allowed to develop their 
own “courses of study” as their inter¬ 
ests developed. Likewise, the time allo¬ 
cations were flexible because the entire 
staff allowed students to skip their 
classes and come to Computer Music all 
day if they wanted. 

By only requiring students to play 
the games described in Type II activities 
until they no longer were interested, 
mastery of competencies became more 
streamlined and exciting—as Renzulli 
suggests. After playing Mystery Words 
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about ten minutes, seven year old 
Michael put it this way, “Do we have to 
play it anymore? We know this now!” 

• It was interesting to observe how the 
gifted children mastered the basics 
much more rapidly and efficiently than 
my regular general music students. The 
need for individualization and enrich¬ 
ment for the gifted is obvious when one 
realizes that playing the same games 
which intrigued my regular classes for 
several of their thirty minute music peri¬ 
ods, tired the gifted in ten to fifteen 
minutes; they then requested permission 
to return to programming their own cre¬ 
ations. This is an example of Renzulli’s 
differentiation between the need for 
“real investigative activities” for gifted 
versus “training exercises”—the phenom¬ 
enon which prompted the development 
of his Enrichment Triad Model. 

It is important to point out that 
Renzulli’s Model is not a fixed, rigid 
framework; the three activity types 
often overlap. For example, while the 
actual composing of music is Type III 
(Individual and Small Group Investi¬ 
gations), the trial-and-error initial dis¬ 
coveries as to the computer’s musical 
capabilities might be considered Type I 
(Exploratory). Likewise, there is overlap 


in some of the students’ other Type IT 
activities. Since brainstorming provides 
children with the skills needed to ex¬ 
plore alternative solutions to problems, 
our discussions about environmental 
sounds and computer language were 
practice exercises in developing the pro¬ 
cesses that enable a learner to deal more 
effectively with content, yet this took 
place during an exploratory activity. 

Furthermore, process training (Type 
II) occured when students wrote their 
own programs as observed when Byron 
said, "The computer really programs 
you; you don’t program it.” He was re¬ 
ferring to the fact that the best pro¬ 
grammers learn to think like the com¬ 
puter in that they think out the process 
of writing their program instead of 
memorizing what to write. Essentially, 
they must think about how the com¬ 
puter thinks and determine what they 
must say and how to say it to get the 
computer to accomplish their goal. Obvi¬ 
ously, the programming required to 
achieve the final product is a Type III 
activity, yet the development of thinking 
processes involved in Type II is also pre¬ 
sent. 

The experience of teaching at New 
Horizons has given me new insights into 
how children think and how different 


their learning styles can be. It was ex¬ 
citing to be able to allow a curriculum 
to evolve as children enthusiastically 
identified their own interests and pur¬ 
sued ways of expressing these interests 
creatively. 

Post Script 

Although the Academy already had 
four CBM computers and aTRS-80, the 
magical attraction of students to our 
T1-99/4 did not go unrecognized. Soon 
the Academy purchased aTI-99/4A and 
subsequently a second one together 
with a variety of the high quality educa¬ 
tional software offered by Texas In¬ 
struments. 

My husband and I have conducted 
several other enrichment sessions at the 
Academy and have become increasingly 
excited about the profound potential of 
computer facilitated [earning. 

SB 
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REM BEETHOVEN'S 9TH 
REM 

REM STEVE TUCKER AGE 11 
REM ROSSFGRD, OHIO 
REM 

REM 99’ER VERSION 1.5.1XB 
REM 

* CALL CLEAR 

> CALL SCREEN (3 > 

> CALL COLOR(5,2,11,6,2,11,7,2,11, 
8,2.11,1,2,11,4,2,11.2,2,11) 

> DISPLAY AT (11,9> BEETHOVEN'S 11 

> DISPLAY AT(13,8)s"9TH SYMPHONY" 

* H= 1OOO 

> 0-500 
» E—235 

> CALL SOUND<Q.659,0,523,2,262,2) 
CALL SOUND<0,659,0,523,2,330,2) 
CALL SOUND i Q.698,O,587,2,440.2) 
CALL SOUND(Q,784,0,659,2,392,2) 
CALL SOUND < G,784,0,659,2,262•2) 
CALL SOUND(Q,698,O,587,2.220,2) 
CALL SOUND(0,659,0,523,2,196.2) 
CALL SOUNDtQ.537,0,494,2,247,2) 
CALL SOUND < Q,523,0,440,2,330,2) 
CALL SOUND(Q,523,0,440,2,262,2 > 
CALL SOUND(0,587,0,494,2,175.2) 
CALL SOUND(Q,659,0,523,2,220,2) 
CALL SOUND(750,659,0,523,2, 
220 , 2 ) 


CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
196,2) 

CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 
CALL SOUND 


(E,587,0, 
(H,587,0, 
(Q,659,0. 
<Q, 659, O. 
<0,690.0, 
<0.784,0, 
<0,784.0, 
(Q,698,0, 
(G, 659,0, 
<Q.587,0, 
(Q.523.0, 
<G,523,0, 
<G,587,0, 
(0,659,0• 
(750,5S7, 


494.2, 
4*4,2, 

523.2, 

523.2, 

587.2, 

659.2, 
659,0, 

587.2, 

523.2, 

494.2, 

440.2, 

440.2, 

484.2, 

523.2, 
0,484, 


(E,523. 
(H.523, 
<Q,587, 
(Q,587, 
(Q.659, 
(Q.523. 
(Q,587, 
<E,659, 
(E,fc92, 
<Q,659, 
<Q,523, 
<Q,587. 
(E,659, 
(E.698, 


0.392,2, 
0,392,2, 
O,494,2) 
0,494,2) 
0,523,2) 
0,440,2> 
O,494,2) 
0,523,2) 
0,587,2) 
0,523,2) 
0,440,2) 
0,494,2) 
0.523,2) 
0,587,2) 


196.2) 

196.2) 

262.2) 

330.2) 

440.2) 

392.2) 

262.2) 

220 , 2 ) 

196.2) 

247.2) 

330.2) 

262.2) 

175.2) 

220 . 2 ) 


131.2) 

131.2) 



CALL SOUND(Q.659.0,523,2) 
CALL SOUND(Q,587,0,494,2) 
CALL SOUND<0,523,0,440,2) 
CALL SOUND(Q,587,0,494,2) 
CALL SOUND(H,392,0) 

CALL SOUND(Q.659,0.523.2, 
CALL SOUND(Q.659,0,523.2, 
CALL SOUND(0,698,0,587,2, 
CALL SOUND(Q.784,0,659.2, 
CALL S0UND(Q,784,0,659,2, 
CALL SOUND (G, 698,0. 5*87.2, 
CALL SOUND(Q,659,O,523, 2, 
CALL SOUND(Q,587,0,494,2, 
CALL SOUND(0,523,0,440,2, 
CALL SOUND(0.523,0.440,2, 
CALL SOUND(Q,587,0,494,2, 
CALL SOUND(0,659,0,523,2, 
CALL SOUND(750,587,0.523, 
196.2) 

CALL SOUND(E,523,0,392,2, 
CALL SOUND(H.523,0,392,2, 
FOR 1=1 TO 500 ss NEXT I 
DISPLAY AT(20,5):"PLAY IT 
AGAIN (Y/N> *?'■ 

CALL KEY(O,KEY,STATUS) 

IF KEY=70 THEN 870 
IF KEYO09 THEN 820 
CALL HCHAR(20,1,32,32) 

GO TO 180 
END 


131,2) 

131,2) 




30 REM AMAZING GRACE 

180 

Y=500 

370 

CALL 

SOUND <M,B,V) 

560 

CALL SOUND(M,G,V> 

40 REM 

190 

v =10 


380 

CALL 

SOUND<M,G,V> 

570 

CALL SOUND(H,B,V> 

50 REM JEANEAN MITCHELL 

200 

D=294 


390 

CALL 

SOUND(H,B,V) 

580 

CALL SOUND < Y,A,V > 

60 REM AGE 11 MAUMEE, OH 

210 

G=392 

400 

CALL 

SOUND < Y , A, V) 

590 

CALL SOUND(L,G.V> 

70 REM 

220 

B=494 


410 

CALL 

SOUND(L.K,V) 

600 

FOR 1=1 TO 500 : 

80 REM 99'ER VERSION 1.5.1XB 

230 

A=440 

420 

CALL 

SOUND(Y,E,30) 


: NEXT I 

90 REM 

240 

£=330 

430 

CALL 

SOUND(Y.B, V> 

olO 

DISPLAY AT(23,5) 

100 

CALL CLEAR 

250 

K=587 


440 

CALL 

SOUND(H,K,V) 


BEEP:"ENCORE?<Y/N> 

HO 

CALL SCREEN(13) 

260 

CALL 

SOUND(Y,D,V) 

450 

CALL 

SOUND <M,K,V> 

620 

CALL KEY(0,KEY, 

120 

CALL COLOR (5, 16,4, 6, 16, 

270 

CALL 

SOUND(H,G.V) 

460 

CALL 

SOUND(M,B,V) 


STATUS) 


4,7,16,4,8,16.4,1,16,A, 

280 

CALL 

SOUND(M,B,V) 

470 

CALL 

SOUND<H,G,V) 

630 

IF KEY=78 THEN 660 


2,16,4,4.16,4) 

290 

CALL 

SOUND(M,G,V) 

480 

CALL 

SOUND(Y,D,V> 

640 

IF KEY< >89 

130 

DISPLAY ATUO, 3> : 

300 

CALL 

SOUND(H,B,V) 

490 

CALL 

SOUND<H,E,V) 


THEN 620 


"AMAZING GRACE" 

310 

CALL 

SOUND(Y,A,V) 

500 

CALL 

SOUND(M.G,V) 

650 

GOTO 260 

140 

DISPLAY AT(19,7): 

320 

CALL 

SOUND(H,G,V> 

510 

CALL 

SOUND<M,E,V) 

Sd>0 

END 


"JEANEAN MITCHELL’' 

330 

CALL 

SOUND < Y,E,V) 

520 

CALL 

SOUND(H,D,V) 


eg* 

150 

L=20O0 

340 

CALL 

SOUND(H.D.V> 

5~;c> 

CALL 

SOUND(Y.D.V) 


War 

160 

M=2SO 

oSO 

CALL 

SOUND(Y.D.V) 

540 

CALL 

SOUND(H,G,V) 



170 

8=1000 

360 

CALL 

SOUND<H,S, V> 

550 

CALL 

SOUND(M.B.V) 
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T ime to review the Ezekiel’s “Dry 
Bones” song ... Leg bone con¬ 
nected to the hip bone ... Or was 
it the ankle bone? Or what bone is 
where ?? This program is designed to 
teach the names of the major bones of 
the human body and where they are 
located, and then turn what could be a 
dry, repetitious drill into an enjoyable 
game of “Name That Bone.” 

The menu screen of the program 
gives the choice of major parts of the 
body, head, arms, torso, and legs, or end 
the program. Each section will label the 
main bones of that part of the body: 

1. HEAD — frontal, parietal, zygomatic, 
temporal, maxilla, mandible 

2. ARMS - humerus, ulna, radius, car¬ 
pus, metacarpus, phlanges 

3. TORSO — spine, ribs, clavicle, scap¬ 
ula, sternum, ilium, ischium, sacrum, 
coccyx 

4. LEGS — femur, tibia, fibula, patella, 
tarsus, metatarsus, phlanges 

You may study the labeled diagram 
of the bones as long as you wish, then 


O O O O O 


press ENTER. The labels will be erased 
and it will be your turn to “Name That 
Bone.” The bones are listed in a random 
order at the left of the screen for your 
choice of answers. A bone will be cho¬ 
sen randomly and will blink red and 
white until you press a number corre¬ 
sponding to the name of the bone. If 
you are correct, an arpeggio is played; if 
you are incorrect, a noise is sounded. 
You must press the correct answer to 
continue, and it won’t take long for you 
to learn the names of your bones. 

After each bone is chosen once, you 
will be asked TRY AGAIN? (Y/N). If 
the response is N, the program returns 
to the menu screen. If the response is Y, 


the names of the bones will be rear¬ 
ranged and the bones will be chosen in a 
different order. 

Programming Techniques 

There are four main parts of the 
body form which to choose, and each 
part uses the same program logic, so 
subroutines are used. The subroutines 
are located at the beginning of the pro¬ 
gram. For some microcomputers, execu¬ 
tion is faster for subroutines called closer 
to the beginning; however, the speed in 
Tl BASIC does not seem to depend 
upon the location of the subroutine. 


EXPLANATION OF THE PROGRAM 

Name That Bone 


1130-1260 


Line Nos. 
150 

160-210 

220-310 

320-360 

370-980 

370-390 


400-520 


530-580 

590-660 


670-780 


790-980 

990-1100 

1110-1120 


Branches to title screen. 

Subroutine reads C and C$ from DATA to 
define graphics characters. 

Subroutine prints PRESS ENTER and waits 
for the user to respond. 

Subroutine reads DATA to draw graphics. 
Subroutine for main program logic. 

For the number of bones R, reads the name of 
the bone and the corresponding character set 
number. 

Randomly prints the names of the bones for 
the multiple-choice answers and arranges the 
corresponding character set number and an¬ 
swer number. 

Prints NAME THAT BONE at the top of the 
screen. 

Randomly chooses a bone and blinks it red 
and white while waiting for the user to press 
the answer. 

If the answer is correct, plays an arpeggio and 
goes to the next bone; if the answer is incor¬ 
rect, sounds a noise and awaits another key 
press. 

Prints TRY AGAIN? (Y/N) and branches ap¬ 
propriately after Y or N is pressed. 

Defines graphics characters for head. 

Labels head bones. 


1270- 

1310 

1360 

1450- 

1510 

1590 

1630 

1680 

1830 

I860' 

2030' 

2090' 

2170- 

2250' 

2270' 


1300 

1350 

1440 

1500 

1580 

-1620 

-1670 

-1820 

-1850 

-2020 

•2080 

•2160 

•2240 

•2260 

■2370 


2380-2410 

2420-2460 

2480-2600 

2610-2700 


2710-2790 

2800-2890 

2900-2990 


Draws skull and waits for user to press 
ENTER. 

Clears labels. 

Main procedure for head. 

Defines characters for arm. 

Labels arm bones. 

Draws arm bones and waits for user to press 
enter. 

Clears labels. 

Main procedure for arm. 

Defines characters and colors for torso. 

Labels torso bones. 

Draws torso bones and waits for user to press 
ENTER. 

Clears labels. 

Main procedure for torso. 

Defines characters for leg. 

Labels leg bones. 

Draws leg bones and waits for user to press 
ENTER. 

Clears labels. 

Main procedure for leg. 

Prints title screen and draws stick figure. 

First time through the program defines the 
first character in each character set as a solid 
block then asks if instructions are desired. 
Prints instructions and waits for user to press 
ENTER. 

Prints choices of head, arms, torso, legs, or 
end program. 

Waits for user’s choice and branches appropri¬ 
ately. 
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For each part of the body, different 
characters are defined. The appropriate 
DATA statement is RESTOREd, then 
the subroutine to define characters 
(Lines 160-210) is called. The labels for 
the bones are printed then the bones are 
drawn, again RESTOREing the corre¬ 
sponding DATA statement and calling a 
subroutine (320-360). 

The main procedure is in Lines 370- 
980. The program will read from DATA 
the names of the bones and the charac¬ 
ter set number, then randomly prints 
the bones and chooses the bones for the 
quiz. 

The graphics characters were designed 
so that a specific bone could be blinked 
by using CALL COLOR statements. The 
characters of one bone must be in one 
character set, and another bone in an¬ 
other character set. When the main part 
of the body is first drawn, all the char¬ 
acters are yellow, but as the bone is 
chosen, the characters in that set will 
blink. An example is shown with the 
skull bones. 

NOTE: The wrist and hand bones 
may be known as CARPUS and META¬ 
CARPUS orCARPALS and METACAR- 
PALS. The carpals are the elements of 
the carpus (wrist bone). You may wish 
to relabel these parts to be consistent 
with how you want them learned. 
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REM itiiiiiiiiiiiiiin 

REn I NAME THAT RONE • 

rem niiiiimiiimn 

REM BY REBENA 

REM 99-ER VERSION 1-5.1 

corn 2480 

FOR l«l TO N 
REAL; C.C* 

CALL CHAR(C.C*) 

NEXT 1 
CALL CLEAR 
RETURN 

DATA 80,B2.69.03.83.32,60.69.78.84.69.82,62,32 
RESTORE 220 
FOR Y-19 TO 32 
READ G 

CALL HCHAR (24, Y, G> 

NEXT Y 

CALL KEY(G,K,S) 

IF k< >13 THEN 200 
CALL HCHAR(24,19,32. 13) 

RETURN 

FDR 1=1 TO N 
READ X.Y.G.R 
CALL HCHARfX,Y,G.R> 

NEXT 2 

RETURN 

FOR 3-2 TO R 

READ BONE* ( I).8(1) 

NEXT ] 

RANDOMIZE 
FOR 1 = 1 TO R 
RR«I NT (RND* H* 1) 

IF BONE* (RR) " THEN 420 
B*(RR)-DONE*(RR) 

DB(RR)=B(RR) 

ANS(RR)=l 

CALL HCHARC15+1,2.48*I> 

FOR J=1 TO LEN(B*(RR>) 

CALL HCHAR<15+1,J+3.ASC<SEG*<B*(RR),J, \i > > 

NEXT J 

BONE*(RR)="" 

NEXT I 

DATA 76.65.77,69,32.84.72,65.84,32.66,79,76.69,32 
RESTORE 530 
FOP Y=9 TO 23 
READ G 

CALL HCHAR( 1 , Y . G) 

NEXT Y 

FOR 1=1 TO R 

RR-1NT(RNDBR+l) 

IF B* ( RR) = •* " THEN 600 
CALL HCHAR(14,2.63,3> 

CALL KEY <G, K, S> 

CALL COLOR(BB(RR>,16,1) 

CALL COLOR t BB(RR >,7,1> 

IF S<1 THEN 630 
IF K—48*ANS(RR)THEN 700 
CALL SOUND(500,-5, 1) 

GOTO 630 

CALL HCHAR(14,2,32,3) 

CALL SOUND1150,262,J> 

CALL SOUND <150,330,1> 

CALL SOUND(150,392,1) 

CALL SOUND(150,330,1> 


750 CALL SOUND < 200,262,1) 

760 CALL COLOR(BB(RR>,22,1) 

770 B* <RR > »*• “ 

780 NEXT J 

790 DATA B4.B2.09.32.65,71,63,73.78.63,32 
BOO RESTORE 790 
010 FOR Y-22 TO 32 
020 READ G 

030 CALL HCHAR <23,Y,G) 

040 NEXT Y 

BSO CALL HCHAR<24.26.40> 

060 CALL HCHAR<24,27.89) 

870 CALL HCHAR<24,28.47> 

860 CALL HCHAR <24,29, 78 > 

890 CALL HCHAR<24,30.41) 

900 CALL KEYtO.K.G) 

910 IF K*78 THEN 2480 
920 IF K<>09 THEN 900 
930 FOR Y-16 TO 24 
940 CALL HCHAR(Y.2,32,12> 

950 NEXT Y 

960 CALL HCHAR <23.22,32. SO) 

970 CALL HCHAR <24.26, 32,5) 

980 RETURN 

990 RESTORE lOOO 

lOOO DATA 97 ,FOFCFFFFFFFFFFFF i 96.0CkX>COEOF 8FCFEFF,99,OOBOCOCOEOEOEOE,100,EOEOFOF OF0F0FCFC 
1010 DATA 101.FCFCFEFE3F1FOFG7,102.FFFFFFFFPEF0FOC,103,FFFF7FlF1FOF0707,109,OF7FFFFFFFFFFFFF 
1020 DATA 105.000000031F3F7FFF,106,01O70FGF1F1F3F7F,>07,7F7F3F3F3F3F3F1F , 1 OB. OFOFOFOFOFOFOFOF 
1030 DATA 137.OFOF0FOF030301O1,13B,FFFF7F7F3F1EOC,155.FFFEFCF,153,0303030303030303.159.FOCOBO0 
1040 DATA 154,03030303030307C*F,156,OO0OCOCOEOEOFOF8, 157,OF3FFFFFFFFFFFFE,158. 00000001030FFFFF 
1050 DATA 115,7C7E7F7F3F3F1F1F, 114,OFOFFFFFFFFFFFFF,115, 1F1F OF OF OFOF 1F1F, 116.FFFFFFFFFEEOCOC 
1060 DATA 117, OuOOC*OBOEOFCFFFF ,118. FFPFFFFFFF3F1F07, 121 , FF7F3F 1F 1FOF0701 , 122,7F 1 F0701 
1070 DATA 123,FPFFFFFFOF, 124,FEFCFOCO&, 125.CFCF878703O3O1Ol, 126.OO0OEOF OF OF 0F BF B 
lOBO DATA 127,00BBBBBBFFFFFFFF,145.FFFFFFFF77777777.146,FFFF787B7P7b.147.FFFFFFP FFF&RIW 

1090 N-37 
I 100 GOSU& 160 

1110 PRINT - PARIETAL": ; TAB (20*-FRONTAL"! si- TEMPORAL " 

1120 PRINT TAB (20) ,"ZV50MATIC-S i :TAE«( 19> S "MAXILLA": : r •• MANDIBLE 

1130 RESTORE 1 MO 

1M0 DATA 3, l A, 105. 1,3, 15, 109, l,o, 2 6. 96, l , 3, 17, 97, 1,3, 10, 98, 1,4,13,106, 1,4, 14,104, l 
4.15,96,4^4.19,97.1.4,20.98.1,5,12,lOo.2,5.13.104,2.5.25.96.6,5,21.99, 1 
6,12, 104,3,6,15.96,6,6.21 r lOO, 1,7,12,104,3,7, X5,96,5,7 r 20,102, 1,7,21, JO1, 1 
107,1,8,13.136,3,a.16,155,1.8,IB.103,1.8,19.96,1,8,22 


1 


1,9.12.208.1 


8, 1 

9, 13, 1 36. 3,9, 18, 2 54 . 2.9, l 9, 1 52,1,9,20. 156, 1,9,21 ,.. . .. . v ^ 1 , 

IC,15.112, 1,10.16.117.1,10,17, 158. 1,10.18.157,1,10,19, 159,1, 10.20, 11 3.1>10,21,114,1 

11,22. 137,1,11.13,136.1,11.14,120, 1 r 1 1, 15.118.1,11,16. 144,3.11.20,115.1 - 11.21.116. 1 


12.13.138.1.12.14.125.1.12.15.126.1.12.16.144.5.13.15.120.1 

13.18,1*5,3,14,15,121,1,14,16,120,1,14,17,127,4.15.16,121.1 

16.17.122.1.16.18.123.2.16.20.124.1.16.21.32.1 


DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
N*6& 

GQSUP 320 
GOSUB 230 
RESTORE 1280 
DATA 4.4.32,8.6 
N = 6 
GOSUB 320 
R=6 

DATA FRONTAL.9,PARIETAL.lO.ZYGOMATIC.11.MANDIBLE,12 
RESTORE 1320 
GCSUB 370 

GOTO 1330 

RESTORE 1370 


153,i, 


10.12,JOB,1.10,13.136, 


13,16,147,1 

15,17.120.4 


Ip, 17, 146. 1 


32,7,9,4,32,8, 10.22, 


9.13.21 


7. 16, 9, 32, B 


TEMPORAL,)4,MAXILLA.15 


Continued on p. 78 
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190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

320 

330 

340 


REM **POCKET TYPING TRAINER** 

REM 99 7 ER VERSION 1.4.1 

REM BY S.T. HOLL 

DISPLAY M TYPE IN THE LETTERS YOU 

WANT TO PRACTICE TODAY 1 ' 

INPUT LETTER* 

LENGTHSEN (LETTERS) 

OUT *=NUL* 

FOR 1=1 TO 5 

QUT*=QUT*&SEG*(LETTER*,INT 
<LENGTH*RND~3+1),1) 

NEXT 1 

DISPLAY " ";OUT* 

INPUT M “a IN* 

IF OUT**IN* THEN 320 
FOR 1=1 TO 5 
L*=SEG*(OUT*,1,1) 

IF L*=SEG*(IN*,I, 1> THEN 280 
N=POS(LETTER*,L*,1) 

LETTER*=L*ScSEG* (LETTER*, 1,N-l) fcSEG* 
(LETTER*,N+l,LENGTH-N) 

NEXT I 

CALL SOUND(100,131,3) 

CALL SOUND(100,110,3) 

GOTO 160 

CALL SOUND(lOO,110,3) 

CALL SOUND(100,262,2) 

GOTO 160 


* 

/ 


Today'* preyrtm 


H ere is a pocket-sized program for 
the T1-99/4A—small enough to fit 
on a 3x5 card-that is not only 
quick to key in, but is also educational, 
i lustrates a powerful technique with 
random numbers, and is fun for all ages. 
The Pocket Typing Trainer asks which 
characters the user would like to prac¬ 
tice, and then plays back an endless se¬ 
ries of random 5 character groups for 
him to copy. Two tones rising at the 
end of the typist’s response says “cor¬ 
rect”; two tones descending here mean 
“oops.” Try it ! if you are a beginning 
typist, start with characters ASDF, the 
home keys of the left hand. Stop the 
program with a FCTN 4 (or SHIFT C on 
the 99/4) keystroke when you can type 
those four consistently without looking 
at them, and RUN the program again 
with ASDFJKL, and so forth ... If you 
are already a typist and you want to 
practice some of the unusual features of 
the TI-99/4A keyboard, as well as some 
of the characters important in BASIC 
(but not usually part of the typist’s 
repertoire), try the characters “$( )*+—. 


Trainer 



You are unlikely to notice it, but the 
Pocket Typing Trainer tends to focus on 
the characters which the typist is getting 
wrong—a remarkably sophisticated fea¬ 
ture to find in a pocket-sized program- 
and one which brings me to my next 
point. 

Skewing the Distribution 

Line 180 is where OUT$, the random 
character string, is manufactured a char¬ 
acter at a time. 11 might have been writ¬ 
ten without the ^3, in which case equal 
segments of the interval from zero to 
one would be assigned to the characters 
given by the typist (Since the 99/4’s 
built in random number generator, RND, 
generates “uniform random” numbers, 
every character would have the same 
chance of being chosen.) With ^'3, the 
random numbers are cubed before a 
character is chosen. Since the numbers 
are less than 1, they get smaller as they 
are cubed; this results in many more 
RND’s corresponding to characters at 
the left end of the lettcr$ string, For 
example, suppose that LETTER$, the 
string of characters which the typist 


without^ 3: Diagram 1. 

RND LETTER$ 

.99 


w ith ^ 3: 


Diagram 2. 


RND RND LETTERS 


r 75 

1.50 
.25 

This much 
of RND’s .00 
range .. . 


> 


ll 


Q 

CO 

< 


.90 

.80 

.62 


... corresponds 
to the 3rd 
character 


See how 
much of 
RND ... 




h 


.75 


.50 


li 


25 


.00 


.00 


> 


Q 

... maps 
^ into the first 
character 


wants to practice, has four characters. If 
RND turns out to be .50001 then the 
character a bit more than half way 
down LETTERS (i.e., the third charac¬ 
ter) would be the one chosen. But if we 
cube RND, the result is .12500 which is 
well within the first quarter of the range 
from 0 to 1; and the first character is 
chosen. Perhaps diagrams 1 and 2 would 
help to illustrate this more clearly. The 
Pocket Typing Trainer takes advantage 
of this by moving missed letters to the 
beginning of LETTERS (line 270). 

The lesson here is that uniform ran¬ 
dom numbers like those provided by 
RND are a perfectly satisfactory founda¬ 
tion for any sort of randomness one 
could desire. This includes the statis¬ 
ticians’ favorites: Gaussian, binomial, 
gamma, and so on. One simply needs to 
apply the proper transformations. 

Homework 

Tailoring and embellishing programs 
to suit users’ personalities is at least half 
the fun of computing. The Pocket Typ¬ 
ing Trainer can be extended in many 
directions. Here are some of the options: 


Problem # 1 (simple): Modify the pro¬ 
gram to allow the typist to choose how 
many random characters he'd like on a line. 

Problem # 2 (moderate): Change the pro¬ 
gram to heighten the emphasis on characters 
which the typist is getting wrong whenever 
his or her error rate is high. 

Problem #3 (sound and graphics prac¬ 
tice) : Keep score,and periodically (say every 
25 lines) treat the typist to a colorful and 
melodic display, one whose elaborateness 
is greatest for a perfect score. 
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Texas Instruments 



TI-99/4A 


$319 


00 


includes console, cassette cable, and 

RF Modulator 


Peripheral Box 
Speech Synthes 
Telephone Modem 
RS232 Interlace 
Disk Drive Cont. 
Disk Memory Drive 
32K Expansion 
Solid State Printer 
10" Monitor 
Joy Sticks (pair) 


199.97 
109 97 

164.97 

164.97 

229.97 

369.97 

287.97 

299.97 
369 97 

27.49 


IN PENNSYLVANIA 
1 -412-321-5444 


Extended Basic 
Household Mgmt. 
Personal Rec Keep 
Early Lrn. Fun 
Add Sub I or II 
Video Chess 
Video Games I 
Car Wars 
Tl Invaders 
Tombstone City 
Munch Man 
Yahtzee 
Blasto 

Adventure (Cass) 
Editor Assembler 
Terminal Em II 


1-800-441-7410 TOLL FREE 


75 00 
31 49 

38.97 

23.49 

31.49 

54.97 

23.49 

31.49 
31.49 
31.49 

31.49 
1949 

19.49 

38.97 
77 97 
38 97 


NORTH HILLS COMPUTER 

— a subsidiary of DigICom Systems Corporation — 

1016 Madison Avenue, Pittsburgh, PA 15212 


MAIL TO: 

NORTH HILLS COMPUTER 

1016 Madison Avenue 
Pittsburgh, PA 15212 


NAME 

ADDRESS 


CITY 

STATE ZIP 

□ 

Check 

□ Mastercard □ Visa 

□ 

Money Order, Cashiers Check 

Account # 

Fxp 

i 


$ 

2 


£ 

3. 


£ 

4 


£ 

5. 


£ 

6. 


$ 


Subtotal 
3% Charge Card fee 
Shipping & Handling 
PA residents add 6% tax 

TOTAL 


S 

$ 

$ 

$ 

s 


3 00 


Mastercard or Visa by mail or phone 
Mail cash, check, money order 
Personal check (1 add'l, week to clear) 

S3.00 Shipping & Handling 

DISCOUNTS ON THIRD-PARTY 
SOFTWARE AND EPSON PRINTERS 


CALL FOR OTHER 
PRICES. 

Equipment subject to price change 
and availability without notice 


ware 


'ExcHancj 


The Software Exchange is a program set up to offer low cost quality programs 
to T1-99/4 and 99/4A users, while at the same time encouraging authors to 
write more new programs. Anyone can participate—just send in your original 
program to tape or diskette, with a list of any peripherals needed. Each time 
this program is sold, the author will receive a $3.00 royalty. Programs will be 
sold for $4.00 to cover the cost of postage and the cassette or diskette. Cata¬ 
logs of the programs submitted will be issued every two months and sent to all 
members. Members pay a $15.00 yearly fee to cover the cost of printing and 
postage of the catalogs. 

You may also be interested in our regular line of software and peripherals. Cat¬ 
alogs are $1.00 (refundable on any order, free to members of the software 
exchange). 


/ DdU Systems 

2114 V. Jcua, St, 

Chi&jo SC, 60611 
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Activity Accountant— Records and ac¬ 
cumulates building-level activity fund 
transactions. Activity fund accounts 
might include Spanish Club, Booster 
Club, etc. 

Attendance Recorder - Records daily 
attendance from card or keyboard entry. 
It quickly produces a daily absence list, 
and also provides cumulative statistics 
for year-end reports. 

Class Data Recorder — Calculates assign¬ 
ment grades and grade distributions. 
Reports showing student progress are 
produced. 


mmm, 


T he Scott, Foresman School Man¬ 
agement Applications are designed 
to help school district personnel 
with district, school, and classroom 
management tasks. The programs for 
the applications are stored on electronic 
chips placed inside a module that plugs 
into a Texas Instruments TI-99/4A mi¬ 
crocomputer. The data that are entered 
for each application are automatically 
stored on diskettes. Data are displayed 
for entry and editing on a TV monitor 
screen, and reports are produced with a 
Tl impact printer. For some applica¬ 
tions, a card reader can be used for data 
input. The complete package of pro¬ 
grams, hardware, and user manuals en¬ 
ables school districts to perform a wide 
range of computing functions at prices 
that are much lower than were possible 
before the microcomputer revolution 
came upon us. 

The applications were developed as a 
joint project with Edusystems, Inc. (ESI) 
of Saint Paul, Minnesota. The develop¬ 
ment process included background re¬ 
search, developing descriptions of the 
applications, writing detailed specifica¬ 
tions, writing several programmed ver¬ 
sions of each application, and creating 
the final program chips and user man¬ 
uals. The major steps in the develop¬ 
ment process are described below. 

Background Research 

The individuals who did the initial 
research to determine the potential ap¬ 
plications had many years of experience 
in designing, developing, and using com¬ 
puter-based management applications in 
schools. The designers had experience 
with both /a/ye-computer school appli¬ 
cations as well as microcomputer appli- 
cations-experience that enabled them 
to develop a comprehensive list of fea¬ 
sible and useful microcomputer appli¬ 
cations for school management. Se¬ 
lected school administrators, teachers, 
and clerical staff members of schools 
were then consulted for additional input 
regarding potential applications. 

Application Descriptions 

After the list of potential applica¬ 
tions had been developed and reviewed, 
a one to two page description of each 
application was written. The descrip¬ 
tions listed the types and lengths of the 
proposed data elements that could be 
stored, the editing capabilities required, 
the types of reports that could be pro¬ 
duced, and the total capacity of each 
application. The descriptions also illus¬ 
trated how each application would be 
used in a school district. Every attempt 
was made to write the descriptions in 
language that could be easily under¬ 
stood by persons with no computer 
background. The descriptions were re¬ 
viewed by school personnel, ESI de¬ 
signers and other staff members, Scott, 
Foresman personnel, and by consultants. 


Data Analyzer - Records, collates, and 
tabulates survey data, using card or key¬ 
board entry. Various statistical analyses 
are performed on the data. 

Mark Reporter - Records and analyzes 
course grades for a school year of two, 
three, or four terms. 

Payroll Assistant — Processes salaries, 
other compensation, deductions, and 
benefits. It prints the paychecks. 

Personnel Data Recorder— Maintains 
staff records of personal, certification, 
and payroll data. The payroll data are 
used and updated automatically by the 
Payroll Assistant application. 

Property Manager - Organizes data on 
—^ # type, location, quantity, cost, age, con- 

Srhunl dition, and ownership of equipment. 

Salary Planner - Calculates and com¬ 
pares total cost and average salary for 
current and proposed salary schedules. 

j* f • Scheduling Assistant - Summarizes stu- 

/iPPllCatlOnS dent course re 0 uests by priority. Course 
m m request conflicts are identified for two 

to five courses at a time. 

School Mailer— Produces self-adhesive 
mailing labels addressed to parents, 
guardians, or students, staff, etc. Also, 
lists of students sorted by grade, home¬ 
room, club membership, etc., are pro¬ 
duced. 


THE 

SCOTT, 

FORESMAN 


Management 


Development 

Process 


By Dr. Tom Hansen 

2 Barrington East 
Barrington , NH 03825 


The school personnel were from school 
districts located in Somerset, Wisconsin 
and Wolfeboro, New Hampshire. Be¬ 
cause of their representativeness as dis¬ 
tricts that could benefit from the micro¬ 
computer-based applications, these dis¬ 
tricts served as the pilot sites through¬ 
out the development process. Their staff 
members had a great deal of impact 
upon the ultimate products. Based upon 
discussions and written comments from 
all persons who reviewed the descrip¬ 
tions, a final list of fourteen feasible 
School Management Applications was 
produced. This list, along with a brief 
summary of some of the functions of 
each application, is included here: 

Accounting Assistant - Maintains ex¬ 
penditure accounts, helps monitor pay¬ 
ments against budgets, records checks, 
purchase orders, and vendor data. 


Student Data Recorder — Maintains in¬ 
dividual student records related to stu¬ 
dent accounting and services. It prints 
counselor lists, bus lists, locker lists, etc. 

Test Scorer — Records, calculates, ana¬ 
lyzes, and reports test scores from an¬ 
swer cards that are input through the 
card reader. 

Detailed Specifications 

Detailed specifications for each ap¬ 
plication had to be developed so that 
the content of each application could be 
more precisely refined and reviewed, 
and so that programmers could be given 
precise instructions to direct their work. 
The specifications were written such 
that an individual could follow the 
complete flow of the application even 
though no programming had yet been 
done. All data that could be accepted 
by the application were defined as to 
size and type (such as 10 spaces, letters 
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Streamline your administrative work 

School Management Applications 

MICROCOMPUTER SOFTWARE PACKAGES 


Reduce paper work 

with professional, functional microcomputer 
programs 

Simplify record-keeping 

through convenient information storage 
capabilities 

Save time and money 

by producing reports, permanent records, 
mailing labels 

Enjoy immediate results, 

because user-oriented instructions in plain 
English make operation easy 


Each School Management Appli¬ 
cation helps you handle a specific 
area ot your work—trom class 
scheduling to test scoring to mark 
reporting. Learn more about them 
all Send for free, lull-color bro¬ 
chure 30661-5-NN2. 
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only). Each separate screen that would 
appear on the TV monitor was drawn 
on a grid exactly the way it would look 
when the finished application was oper¬ 
ated. The directions for the programmer 
were included on each grid sheet, such 
as “If the user does not use a comma 
between last and first names, display the 
message ‘ INSERT COMMA BETWEEN 
NAMES ’ at line 12 on the screen.” All 
of the input, editing, and report selec¬ 
tion screens were developed for each 
application. 

A precise version of each report was 
then developed on grid paper, along 
with special instructions for printing 
different versions of some reports. Sam¬ 
ple data were included on each report. 

The remaining part of the specifica¬ 
tions package for each application was a 
diagram showing how the input screens, 
editing screens, and reports were related 
to each other. These diagrams demon¬ 
strated the logical paths that a user 
could follow through each application. 


language to conserve space and improve 
speed. 

After a program was completed and 
tested at ESI, it was transfered from 
disk to erasable chips. Initially, the 
chips were "burned” at Tl facilities in 
Texas, although this capability eventu¬ 
ally was available at ESI. Up to ten 
chips were placed in an Erasable Pro¬ 
grammable Read Only Memory 
(EPROM) box that was attached to a 
module that could be inserted into the 
TI-99/4A microcomputer. Boxes were 
then shipped to the two pilot sites for 
testing by the pilot site coordinator and 
school district staff. Extensive testing 
was also conducted at ESI and Scott, 
Foresman. Errors, omissions, and en¬ 
hancements were documented, and a re¬ 
vised version of the application was de¬ 
veloped and placed in EPROM boxes. 

It was essential that re-usable chips 
be employed at this stage of develop¬ 
ment because it was sometimes neces¬ 
sary to program several versions of each 


The necessity for a bug-free 
program is somewhat new to the 

computer industry, and certainly puts 
added pressure on software designers 
and programmers. Realistically, 
there is no second chance once the 

final chips are created. 


Several months of time were spent 
by the ESI staff and consultants in de¬ 
veloping the detailed specifications. This 
large expenditure of time was felt to be 
necessary so that changes could be kept 
to a minimum once programming began. 
Time spent in developing comprehensive 
specifications facilitates a thorough 
understanding and review of the appli¬ 
cations. The specifications were re¬ 
viewed by most of the individuals who 
had previously reviewed the application 
descriptions. A thorough review of the 
thirty to fifty pages of specifications for 
an application gives the reviewers a clear 
picture of what the final product will 
look like. After revisions were made to 
the specifications, programming began 
on the first few applications. 

EPROM Programming 

After the specifications for an appli¬ 
cation were finalized, programming be¬ 
gan on a Texas Instruments authoring 
computer. The TI-99/4A was not used 
to develop the programs since the larger 
authoring system was necessary to be 
able to use Graphics Programming Lan¬ 
guage (GPL) instead of BASIC when 
appropriate. Some of the more complex 
programs are written in this low-level 


application before a final product was 
produced. In most cases, actual data 
from the school districts were used for 
testing. District personnel evaluated the 
data input process, editing, report selec¬ 
tion and usability, etc. Depending on 
the type of application, numerous staff 
members used the applications for sev¬ 
eral hours to several months. At either a 
pilot site, ESI, or at Scott, Foresman of¬ 
fices, each application was also tested 
with the largest amount of data that it 
could possibly store and process. 

Final Burning of the Chips 

It is essential that a program be com¬ 
pletely bug-free before the final chips 
are created. The chips used in the final 
module are not erasable. Also, since the 
production run for the chips is quite 
large each time, any programming error 
would cause the final production chips 
to be useless and would result in a loss 
of several thousands of dollars. The 
necessity for a bug-free program is 
somewhat new to the computer indus¬ 
try, and certainly puts added pressure 
on software designers and programmers. 
Realistically, there is no second chance 
once the final chips are created. This 
fact is a major motivation for designers 


to develop precise specifications that a 
programmer can understand, and for 
thoroughly testing the EPROM versions 
of the programs. 

Writing User Manuals 

An important part of any School 
Management Application is the user 
manual. Once the programs were nearly 
in final form, work began on the man¬ 
uals. It was felt that for each application 
the users should have one manual that 
provides all of the hardware and soft¬ 
ware information they need. There are 
two parts to the manual that comes 
with each application: The first part de¬ 
scribes hardware unpacking, set-up, and 
operation; the second part deals with 
the particular application. The manual 
tells how the application can help school 
district personnel, and how to use every 
option available in the application. The 
manuals were developed to follow the 
flow of each application from start to 
finish. Sample screens and reports are 
included, along with precise directions 
about how to enter data, edit, select re¬ 
ports, and interpret reports. When ap¬ 
propriate, full-size data collection forms 
are included so that users can reproduce 
them and have an organized approach to 
data collection and entry. The manuals 
also contain troubleshooting suggestions, 
a microcomputer glossary, a complete 
index, and a diagram illustrating how 
the screens and reports are inter-related. 

User manuals have always been an 
important part of any computer system. 
They become even more important now 
because the introduction of microcom¬ 
puters means that individuals with no 
previous computer experience may be 
given the task of providing districts with 
computer services. The School Manage¬ 
ment Application manuals were devel¬ 
oped with the assumption that the users 
would not have had experience with 
traditional large systems. Nor would 
they be expected to be microcomputer 
hobbyists who have become accustomed 
to searching through numerous manuals, 
or learning from fellow hobbyists the se¬ 
crets of their microcomputer systems. 
Educators should not have to use the 
‘‘discovery approach" to operate a mi¬ 
crocomputer system. A great deal of 
time was spent writing and reviewing 
the School Management Application 
manuals so that users can operate their 
computer systems without the need for 
endless hours of reading and cross-refer¬ 
encing or for outside assistance. 

The six major development stages de¬ 
scribed above were spread over a period 
of nearly two years. This type of con¬ 
trolled and thorough development proc¬ 
ess is essential in order to develop micro¬ 
computer-based management applica¬ 
tions that are valuable to district per¬ 
sonnel, easy to use, and affordable. 
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NEW 

QUALITY SOFTWARE 

SMASH 

Not a game! SMASH is a program opti¬ 
mizer that saves memory, disk space, and 
execution time. Automatically combines 
lines, shortens variable names, deletes 
remarks, and merges multiple program 
segments. 

Requires X-BA SIC , disk $ 19.95 

CROSSUMS 

Challenging and educational,CROSSUMS 
reinforces addition and multiplication 
facts while entertaining up to 5 players 
—or play 1-4 computer opponents. Easy 
to learn—but tough to master. 

Requires X-BASIC, tape or disk $14.95 

Sand check 

or write for more information to: 

OAK TREE SYSTEMS 
3922 Valentine Road 
Whitmore Lake, Ml 48189 


Psychometric 

An eight part mental health inventory 

Measures which psychological areas (below) 
may need further testing: 

• PERSONALITY FACTORS 

• LIFESTYLE STRESS 

• FEAR 
•ANXIETY 

• MARRIAGE, FAMILY 

RELATIONSHIPS 
•JOB OR OCCUPATIONAL 
DEPRESSION 

•NON-FAMILY PERSONAL 
RELATIONSHIPS 

Offered only as an aid to individual self- 
awareness; this program does not provide 
any psychiatric treatment, is not a substi¬ 
tute for professional psychological coun¬ 
seling, nor is it intended as such. 

Available only on cassette, 
runs on 99/4 or 99/4A 
Program with instructions for 

interpretation.$8.95 

Send cash, check, or money order. Shipped 
prepaid anywhere in the U. S. California 
residents add 6% state sales tax. 

Pablo Diablo, 

The legendary evil kiteflier 
P. O. Box 4863 
Santa Clara, CA 95054 

SOURCE ID TCV774 


Video Titles I 

Produce Custom Titles 
For Video Recording 

Features: 

•2 proportionally spaced character 
styles 

• Automatic centering 

•Variable spacing with automatic 
eye correction 

• 26 color combinations 

• Multiple screen divisions with 
scrolling 

77 BASIC program . $24.95 

Postpaid for cassette or disk version 
(Virginia residents add 4% sales tax) 

J & K H Software 
2820 S. Abingdon St. 
Arlington VA 22206 
(703) 820-4131 

Custom programming also available 


Name That Bone . .. from p. 72 


1370 

1380 

1390 

1400 

1410 

1420 

1430 

1440 

1450 

1460 

1470 

1480 

1490 

1500 

1510 

1520 

1530 

1540 

1550 

1560 
1570 
1500 
1590 
1600 
1610 
1620 
1630 
1640 

1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
1800 
iaio 
1820 
1830 
1840 
1850 
1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
I960 
1970 
1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 

2100 

2110 

2120 

2130 

2140 

2150 

2160 

2170 

2180 

2190 

2200 

2210 

2220 

2230 

2240 

2250 

2260 

2270 

2280 

2290 

2300 

2310 

2320 

2330 

2340 

2350 

2360 

2370 

2380 

2390 

2400 

2410 

2420 

2430 

2440 

2450 

2460: 

2470 

2480 

2490 

2500 

2510 


97,0001030307070707,9fi,OFOFOFOFOFOFOFOF.99,07070707030301,1O0,81C3C7EFFFFFFFFF 
101,F7F3FOFOFOF3F7FF,102,FFFFFFFFF7F7E3C1,113,OOOOOOOOOOFFFFFF,121,7E7E7E7EOG7E7E7E 
129,FEFEFEFEFEOOOOOC,130,FEFEFEFEFEOOOOFE,131,FEFEFEOOOOFEFEFE, 137,FFFFFFFE000080C 
138,FFFFFFFFFFOOOOFF,2 39,80CCCOC0800000FE,140,FFFFFFFFGOOOFFFF,141, FFFFFFOOOOFFFFFF 
142.FFFFFFOOOOCOEOEO,143,COC08,145,00000107OF1F7FFF,146,1B78F8FBF0E0C08 
64,000000191010101.94, lOlOlOlOlOlOlOl,95.lOlOlOl CUF 


~ METACARPU" 


I _ 


CARPUS “ t iiiimsi 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
N-23 

GOSUB 160 

PRINT TAB(21>|"SPHLAN5E" l TAB(12>;"RADIUS 
CALL HCHAR(22,31,83) 

PRINT ill TAB <12)j“ULNA 
CALL HCHAR(23,31,83) 

PRINT " HUMERUS"! xTAB(10) 

CALL VCHAR(12,20,94,2) 

RESTORE 1520 

DATA 8.2,97, 1,9,2, 98, 1,10,2, 99,1,8.3,96.S.9,3,96,B,10,3,96,8,8,11,JOO,1 

DATA 9,11,101,1,10,11,102,1,8,12,104,8,9,12.113,0,10.12,112,0,8,20,121,1,9,20,121,1 

DATA 10,20,121,1,7,21,145.1,8.21,129,1,9,21,130,1,JO.21,131,1,7,22,146,1,8,22,138,2 

DATA 9.22,140,2,8,24,139,1,9,24,137,1,10,22,141,1,lO,23,142,1,10,24,)43.1, 1O,29,32,1 

N-27 

GOSU& 320 
BOSUB 230 
N-7 

RESTORE 1610 

DATA 6,23,32,9,7,14,32,6,7,23,32,1 , 1l,>4,32,IB.12,4,32,19,13,20,32,1,14,20,32,7 

GOSUB 320 

*■6 

DATA HUMERUS, 9, RADIUS. lO.Ui-NA, 1 1, CARPUS, 1 2, METACARPUS, I3 f PH.ANGES, 14 

RESTORE 1640 

GOSUB 370 

GOTO 1650 

RESTORE 1690 

DATA 43,FFFFOOFFFFFFFFFF,33,FFFFFFFF1F1F1FOF,34,FFFFFFFFEOFSFCFE,35.FFFFF FFF 

DATA 36,FFFFFFFF071F3F7F,37,FFFFFFFFF8FBF0F0,97,0707070707070707,1OG,EOEOEOEOEOEOEOE 

DATA 9B.OOCOFOFCFEFFFFFF,101,00030F3F7FFFFFFF,99,FF1F0701,102.FFFBEOB,105,3 FFFFFFFlFlFFFFF 

DATA I06.FFF7E7F7F7F7F7FF,107,FCFFFFFFF0F8FFFF,10B.070707FFFFFF0101,109,EOF0E0FFFFFF8D8 

DATA 113,OOOOOOFFFFFF,114,060F1F03COCOFFFF.117,COF0F8C0O303FFFF,115.DOOOCOE 1BF1F 

DATA 116.0606OCF8FSF,119.6060301F1FOF,121.OOOl03070FIF3F7F,125,OO 8 OCOEOFOF 8 FCFE 

DATA 123,7F3F1FOF070301,127,FEFCF8FOEOC08,133,EFF7E7E7C3B1,132,F7EFE7E7C381,145,7D413E3E1COG 

DATA 122,OOOOOOFFFFFFFFFF.137.7C7E3F3F0F0F0701,141,3E7EFCFCFOFOEO0,130,000101O1C7FFFFFF 

DATA 14C,OO80BOB0E3FFFFFF.139,FFFFFFF7F7E3C1,129,FFClDDF9F3E7CFC1,151,FFFFFFC1FDFDE1FD 

DATA 130,OOC1ElF7F7F7F7F7,134.OOB307EFEREFEFEF,131,EFEFEFEFEFEFEFEF.135,F7F7F7F7F7F7F7F7 

NM2 

6QSUB 160 

CALL COLOR(1,12,1 ) 

CALL COLOR(2,12,1> 

PRINT TAB< 1B> {-CL.AV I CL£"t t : TAB (22> : "SCAPULA"! "1 STERNUM" 

PRINT iiTAB(22) t "RIBS"*ir!TAB<16) | "SPINE"::r"2 SACRUM" 

PRINT TAB(201 1 “ILIUM": M 3 COCCYX";:TAB(18>j"ISCHIUM"i:i 
RESTORE 1880 

CALL VCHAR(2,17,43, I 4> 

DATA 4,11,33, 1.4,12,34,1,4. 13.35,3.4.16,36.1.4,18,34. 1,4,19,35,3.4.22,36,1, 4,23.37, 1 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
N-B4 

GOSUB 320 
GOSUB 230 
RESTORE 2040 

DATA 3,20,32,8,7,3,32,9.6,24,32,7,10,24.32.4,14.18.32,5,IB.22,32,5,17,3,32,D 
DATA 19,3,32,8,21,20,32,7,5,17,104.1,17,17,128.1,18.17,128.1.18,17,128,1 
N»13 

GOSUB 320 

CALL CHAR(145,•7F7F3E3E1COB"> 

DATA CLAVICLE,1.SPINE,2.SCAPULA.9,STERNUM,10, 

RIBS, 1 1 . ILIUM, 12, SACRUM. 13.COC CYX, 15, ISCHIUM, 14 
R-9 

RESTORE 2090 
GOSUB 370 

CALL VCHARU6,13, 121) 

CALL VCHAR(17,13,120,2) 

CALL VCHAR<19,13,123> 

GOTD 2110 
RESTORE 2180 

DATA 97.FOF8F0F8FOEOCOB.98.071F7F7F7F7F7F7F, 

99.3F)FOF0707030301,100,FFFFFFFFFFFEFC 
DATA 105,7E7F7F7F7F7F7F3E,113.7FFFFFFF7F7F7F7F, 

114.OOCOFFFFFFFFFFFF,115,FFF FFFFFFFFFFE8 
DATA 122,FFCFBF8FOFOFOFOF,121,OFOFOFOFOFOFOFOF, 

129.3E7FFFFFFFFFFF7F, 137, 1C3 F1FOF0703OF0F 
DATA 138,38BEBFBFOOFBFEFF,139,FFPF8F0F070707, 

140.FFFFO1FEFFO1FEFF ,145,FCFEF F03FSFE07E 
DATA 146,FB0£F678,147,1F0F03,130, 
oofofefffffffffe 

N*19 

GOSUB 160 

PRINT TAB 114) ; "FEMUR" i nm ;TAB< 14); 

"PATELLA":*iTAB<7> j"TIBIA" 

PRINT i7AB<14) t “FIBULA"*i*iiTAB <14); 


5.11.97.1.5.12.96.1.5.13.96.1.5.15.114.1.5.16.105.1.5.17.106.1.5.18.107.1.5.19.117.1 
5,21,101,1,5,22,96,1,5,23.100.1,6, 11,97,1,6,12,96,2,6.14,113.2,6,16,10 8, 1 

6,17,104,1,6.18.109.1.6,19,113.2,6.21,96.2,6.23,100,1,7,12,99.1,7,13,113,9 
7,17,104,1,7,22,102.1.8,12,113,11,8.17,104,1.9.12.113.4,9,16.116.1,9. 18,119,1.9,19, 113,4 
10,11,113,5.10,19,113,5,11,11,113,4,11.15.116,1,11,19,119.1,11,20,113.4,12.10,113,5 
12.20,113,5,13,10,113,4,13,14,116,1,13,20.119.1,13.21,113,4.16.13.121.1.16,14,120,3 

16.16,130,1,16,17,120.1,16.IB.134.1,16,19,120.2,16,21.125,1,17,13,120,3,17,16,131,1 

17,17,129,1,17,IB.135,l,17,19,120,3,18,13,120,3.IS,16,133,1,18.17,151.1,18,18,132,1 
IB,19,120,3,19,13, 123,1,19,14,120.2.19,17,145.1,19,19,120,2,19,21,127,1,20,14, 123, 2 

20.15.120.1.20.16.122.3.20.19.120.1 

20,20,127,1,21.15,137,1.21,16,138. 1,21,17. 139.1,21, IB.140, 1.21,19,141, 1,24,30,32.1 


TARSUS"!! 


METATARSUS 


PHLANGE5' 


CAU. VCHAR(2,14,96,9) 

CALL VCHAR(2, 15,96,8) 

CALL VCHAR'( 13, 14,112,7) 

CALL VCHAR(14.15,121,7) 

RESTORE 2320 

DATA 2,13,98,1,2,16.97.1,3,13.99,1.10,15 
1,11,14.1O0.1,11,15,105,1,12,14,113,1 
DATA 12,15,114,1,13,15,122.1,20,14,115,1 


lOO, 


21 


14.129,1,21,15,130.1.22, 14,137, 1,22,15,138,1 
DATA 23,15,139.1,23,16,MO,2,23.18.145.1,24. 
18, M6. 1,24, 17, 147,1,24,30.32, 1 
N-20 

GOSUB 320 
GOSUB 230 
RESTORE 2390 

DATA 4,16,32,5.11,16,32,7,14.9.32.5,16,16,32, 

6,21,)6,32.6,23,5.32.10,23, 19, 32,8 

N-7 

GOSUB 320 
R-7 

DATA FEMUR,9,PATELLA.10,TIBIA,11.FIBULA,12, 

TARSUS, 13,METATARSUS. 14,PHLANGES , 15 

RESTORE 2430 

GOSUB 370 

GOTO 2440 

STOP 

call Clear 

PRINT TAB<7){"NAME THAT BONE" 

A»«"FFFFPFFFFFFFFFFF" 

CALL CHAR<96,A*> 


ZllliilZIZt 


l l 


2520 
2530 
2540 
2550 
2560 
2570 
2580 
2590 
2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
26 BO 
2690 
2700 
2710 
2720 

2730 

2740 

2750 

2760 

2770 

2780 

2790 

2800 


2810 

2820 

2830 

2840 

2850 

2860 

2070 

2880 

2890 

2900 

2910 

2920 

2930 

2940 

2930 

2960 

2970 

2980 

2990 


CALL COLOR(9,7,1) 

CALL HCHAR<7,15.96.3) 

CALL HCHAR(8,15,96.3) 

CALL KCHAR(9,15, 96,3) 

CALL VCHAR(JO,16,96,6) 

CALL HCHAR <1 1 , 13,96.7) 

CALL VCHAR<15.15,96,6) 

CALL VCHAR(IS,17.96,6) 

CALL COLOR <2,2, 1> 

IF FLAG-2 THEN 2B20 

FOR 1-1 TO 7 

CALL COLOR(9+1. 12, 1 ) 

CALL CHAR < 96+B*I.A4 > 

NEXT J 
FLAG-2 

PRINT " INSTRUCTIONS'^ (Y/N) " 

CALL KEY(0,K,S> 

IF k—70 THEN 2820 
IF K< >09 THEN 2680 
CALL CLEAR 

PRINT "YOU MAY STUDY THE NAMES OF"i 
:"THE BONES AS LONG AS YOU" 

PRINT ;"WISH. THEN PRESS <ENTER>." 
PRINT I I"THE LABELS WILL CLEAR, THEN 
::"IT JS YOUR TURN TO NAME- 
PRINT i"THAT BONE - CHOOSE THE"! 

!"CORRECT NUMBER." 

PRINT ss"YOU MUST NAME THE BONES"l 
!"CORRECTLY TO CONTINUE."x:i 
GOSUB 230 
FLAG-2 
GOTO 2480 

DATA 67,72,79.79,83,69,50,49, 

32.72,69,65.6B.32,50,32.65.82, 
77,03.32.51,32 

DATA 84,79,82.83,79,52,32,76.69.71, 
83,32,53,32,69,78,68,32,32 
RESTORE 2800 
CALL HCHAR(23,1,32,21> 

FOR X=7 TO 17 STEP 2 
FOR Y*23 TO 29 
READ G 

HCHAR(X,Y.G) 

Y 
X 

KEY <G,k,S> 

S<1 THEN 2900 
K-53 THEN 2980 


CALL 
NEXT 
NEXT 
CALL 
IF 
IF 

IF (K>52> + <X<49>— 1 THEN 2900 
CALL CLEAR 

PRINT "ONE MOMENT PLEASE"::! 
CALL COLOR<9,12,1> 

ON K-48 GOTO 990,1360,1600,2170 
CALL CLEAR 
END 
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Custom Peripherals from 


CompuTech 


-We Mak’em to Order- 

Separate your Peripherals 
with custom, shielded, I/O 

cables from CompuTech. 

100 Y$ = Your Choice 
110 Length = 1 Ft.*Y$ 

120 Price = 24.00+(Length*4.00) 

417 - 869-1684 

Dealer Inquiries Invited 

CompuTech 


Numeric Data Entry is a Breeze 
With a Computech “SPEED KEY’ 

Designed for the Tl 99/4 or /4A. 

The “SPEED KEY” docks directly into the 
console (RS 232 not Required). Required support 
software is resident in the “SPEED KEY’ and no 
external power supply is required Comes 
complete and ready to use. Price 169.95 + 
Shipping. (Allow 3-4 wk. Del.) 


209 


Walnut 


Springfield, MO 65806 


ATTENTION 

BOOKSTORES, 
DEALERS, & 
DISTRIBUTORS 

CALL OR WRITE 
US ABOUT 
SELLING SINGLE 
COPIES OF 


TIME AND MOTION STUDIES CAME FIRST, 
THEN THE MAGNUM AIRFLOW CABINET. 
CREATED BY AN INDUSTRIAL DESIGNER_ 
WITH AN ART BACKGROUND 

DESIGN PATENT APPLIED FOR. 


"MAGNUM" 
A I R F LOW 
TI 99/4 & 4A 
SWIVEL 


DESKTOP CABINET 



STUDIES 
PROVE 
COPY WORK 
BELONGS 
IN FRONT 
OF YOU 


LOOK 
NO UGLY 
WIRES ! 


•SPACE AGE TECHNOLOGY AND STYLING! 
•MOLDED FROM "UL* RATED" KYDEX"! 
•STURDY CONSTRUCTION! 

•NO UNSIGHTLY HIRES OR CABLES! 

•DISK DRIVE AND MEMORY SAFETY 
THRU FILTER ISOLATED HIDDEN SOCKETS, 
ALSO "UL" RATED! 


N 








/ 


•FIVE 
MODELS. 

SPECIFY YOUR 
PERIPHERALS AND 
TYPE MONITOR 
WHEN ORDERING. 
•DEALER INQUIRIES 
] ACCEPTED. 


WHY SEPARATE YOUR 
PERIPHERALS AND 
HAVE EVEN MORE 
UGLY HIRES! 

•AIRFLOW DESIGN 
GUARDS AGAINST 
OVERHEATING 
PERIPHERALS! 


7*INTRODUCTORY OFFER 

$195.00 


K 


BUSINESS COMPUTER SYSTEMS 
SUITE 113 WEST 
836 COOPER LANDING ROAD 
CHERRY HILL, NJ 08002 
PHONE (609) 667-2408 
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Space Station ... from p. 50 

only complaint I have with an 
otherwise enjoyable product. 
An improvement in documen¬ 
tation would definitely be in 
order. 

The actual program is well 
thought out. For example, 
you press the ENTER key to 
start it up. At the same time, 
pressing the key has told the 
program whether you have 
the T1-99/4 or 99/4A. As 
soon as you are ready to go, 
just press the ENTER key 
again (if you are using the 
keyboard) or the “fire” but¬ 
ton (if you use the joysticks). 
This starts the game and tells 
the computer whether to read 
the keyboard or joysticks for 
the rest of the game. 

Once you get the hang of 
the game,one fact stands out: 


Assembly Language games are 
fast! The graphics are very 
smooth, and there is no hes¬ 
itation-no delays-while the 
program is running. The game 
speed is even fast enough for 
you to lay down a “spread” 
of torpedoes. This is possible 
because you don’t have to lift 
up your finger from the fire 
button for the program to 
obey the cross-hair movement 
commands. In TI BASIC, of 
course, you cannot get your 
program to read two keys 
from the keyboard simultane¬ 
ously . 

The game becomes very in¬ 
triguing as the pace speeds up. 
It develops the feel of a real 
arcade game. In fact, if I had 
better joysticks, this game 
would have become addictive 
to me. (Here at 99'er head¬ 


quarters, we noticed quite an 
improvement with both the 
new TI joysticks, and Atari 
joysticks with the Denali 
Data adapter—Ed.1 1 also 

had a hard time controlling 
the direction keys when I 
used the keyboard instead of 
joysticks; it seemed to require 
more manual dexterity than 
I’m personally capable of— 
especially when the action 
began to really speed up. 

The graphic characters are 
well done. The game screen is 
slightly cluttered with all the 
combatants moving around — 
i.e., the space station, alien 
attackers, mother ships, com¬ 
ets, target cross-hairs etc. It 
takes a while until you learn 
to ignore the unimportant 
clutter. Until you do, it is 
rather difficult to react to 


the alien attackers quickly 
enough to survive very long. 

To summarize, this prod¬ 
uct has some very good 
points. For one thing, it 
really shows what the 9900 
Assembly Language in the 
hands of a good programmer 
is capable of doing. The graph¬ 
ics are well done and the pro¬ 
gram is well thought out. It 
has the speed needed to make 
this kind of game very chal¬ 
lenging. The only real com¬ 
plaint I had was with the 
documentation. Overall, this 
is a very good arcade-type 
product. If you like these 
kind of games, give it a try 
and see what a joy it is to 
play an original game instead 
of just another rehash of 
Space In vaders. 
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WE CHALLENGE YOU TO COMPARE 


ccSTTry To Find Any Other Personal Computer 

That Gives You More For Your Money 
Than Texas Instruments . . . 

... Or Any Other Magazine 
That FHelps You Benefit More 
From A Personal Computer Than 

<csr There Are None ! 


That's Why The Experts Say: 


Once You Compare 
There’s No Comparison 



SUBSCRIPTION 

I_IYES—Ptease sign me up as a subscriber. Enclosed is my payment or 


credit card billing 

information. 



Term 

U.S A. 

Canada 

Foreign 

Foreign 



& Mexico 

Surface 

Air 

1-yr (6 issues) 

□ $18 

□ $22 

□ $28 

□ $43 

2-yr (1 2 issues) 

□ $32 

□ $42 



3 yr (18 issues) 

□ $45 
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ZIP 


Bill my: 
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Please Mail Your Order To: 
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P.O. Box 5537 
Eugene, OR 97405 


Credit card phone orders call: (503) 485 - 8796 



F inding the best deal in 
a computer isn’t the whole 
story. You also need a resource to 
help you get the most value out of it. 

That's where the 99’er Magazine fits in 

As the ONL Y magazine exclusively for the Texas Instruments 
personal computers—the TI-99/4A family—99’er Magazine is a 
MUST for all current users interested in entertainment, educatio) 
business, professional, and home applications. Also, it is a valual 
information resource for those who want to know more about 
these friendly, value-packed personal computers in order to mak 
an intelligent purchase decision in the future . . . 

A 4-in-1 Resource 

As a special bonus, 99’er Magazine includes the bound-in publications- 
OnLoCAItion: The International Journal of Computer Assisted 
Instruction; LOGO Times: The Magazine of the LOGO Language; 
and Computer Gaming, a treasure-trove of fun and excitement. 

A Multi-Level Teacher and News Medium 
With Lots of FREE Software 

Each BIG issue of 99’er Magazine contains tutorials for beginners, 
applications tips and advanced programming techniques that keep the 
pros coming back for more, as well as nearly one dozen (!) ready-to-run 
computer programs for EVERYONE. Additionally, there’s in-depth 
descriptions and reviews of the latest hardware, software, and books 
—timely information to keep its readers well informed and help them 
buy products wisely. 
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TINY TUTORIALS & 

TIMELY TROUBLESHOOTING 

FOR YOUR 

TRIALS & TRIBULATIONS 

In this column, David Brader answers questions on any area 
of rI-99/4(A) computing. The most representative questions 
received will be answered and printed in this column. Do you 
have a question? Send it to: 

BRADER’s Tips 
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P.O.Box 5537 
Eugene, OR 97405 
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1 o date, I I is not offering any system component that will 
allow the 99/4A to output an 80 column display. However, 
using the I I RS232 Interface you may connect an 80 column 
display terminal to the system. This is an expensive alterna¬ 
tive. A terminal may cost from $350.00 to $1200.00 depend¬ 
ing on the resolution of the screen, and how many extras it 
may have. I have used this technique with a homebrew text 
editor program. By “opening a file’’ for the terminal, I could 
communicate with it using Extended BASIC statements: 

LINPUT # 1 : AS 

PRINT #1 : BS 

Now that I I has introduced the new Peripheral Expansion 
System, perhaps they (or someone else) may choose to offer 
an 80-column video display card for a black & white monitor. 


AUftftfVV-VTXSZISii* * * * Z1 1 i* „_ 

No. At this time there are no other disk controllers that will 
directly work with the TI-99/4A system. A disk controller is 
like a language interpreter at the United Nations. It can speak 
a “computer dialect” and a “disk drive dialect.” The Tl Disk 
Controller speaks the very special “99/4A computer dialect” 
and a fairly common “5!4 inch disk drive dialect.” Although 
you cannot use a different disk controller with the 99/4, you 
can use several different makes of disk drives with the Tl 
Disk Controller. However, if you don’t have some back¬ 
ground in electronics, don’t purchase a non-TI disk drive 
unless the manufacturer specifically states their drive is 
compatible with theTI Disk Controller. 

Okay, I 'll give that a shot. A “file” as used with the TI-99/4A 
system (and many other computer systems) can mean many 
things. It can mean a port on the RS232 interface, a cassette 
recorder port, a disk drive file, or even a section of special 
memory that is not normally accessible. Generally, a “file” is 
some place or thing with which the computer wants to ex¬ 
change information. To establish this exchange we “open” 


the file. To terminate the exchange we “close” the file. When 
the computer executes an OPEN statement, it sets aside a 
small portion of random access memory. This portion of 
memory will be used to keep track of the exchange of infor¬ 
mation between the computer and the file. All the parame¬ 
ters that were specified in the OPEN statement are kept in 
this block of memory. During the execution of the OPEN 
statement, the computer tries to exchange information with 
the file. If it is successful, it puts the current status of the file 
into the memory block for future use and assigns the “file 
number” to the block of memory. Now when a statement 

like PRINT #1 :.is executed, the computer first goes 

to the block of memory associated with file #1 to see if that 
type of exchange is permitted and how it is to be done. After 
all information exchange is complete, we must close the file. 
When the CLOSE statement is executed, the computer 
•checks for things like pending prints, pending inputs, and if 
the file is open—i. e., has a block of memory setup for this 
file number. After deciding how to take care of any “house¬ 
keeping” required, the file number assignment is removed 
and the block of memory is released for other uses. This is a 
greatly simplified version of a sophisticated process. [To 
learn about “random access” files, see the Getting Down to 
Business article in this issue—Ed.J 


m r> 


PEEK and POKE are fairly standard functions found in most 
BASIC language implementations. They are used to sec 
(PEEK) what binary patterns are at specific locations of 
memory and to write (POKE) binary patterns directly in 
specific locations of memory. Tl BASIC does not have these 
functions directly available. But with the new Mini-Memory 
Command Module plugged in.Tl BASIC will have these func¬ 
tions. Tl Extended BASIC does have PEEK and POKE func¬ 
tions in the form of subprograms. CALL PEEK (address, 
numeric-variable-list) is the PEEK function and CALL LOAD 
(address, byte! [,...]) is the POKE function. The PEEK 
and LOAD subprograms are generally not needed unless you 
are using Assembly Language subroutines from BASIC. 

--—- - ,, 

There are many MODEMs (MODulator-DEModulator) on the 

market that will work with the Tl RS232 Interface. In my 
case, I found that my “Princess” style, touch-tone, modern¬ 
shaped telephone would not fit well in the foam rubber cups 
of an acoustic coupler type of MODEM (such as Tl’s). So I 
bought a “Hayes Smart MODEM” which is a direct -connect 
type. This means that it has a cable that plugs right into the 
telephone line rather than using an acoustic coupler type 
device. The other connection from the MODEM is cabled to 
theTI RS232 Interface. 

TIP: Some MODEMs will require that one end of the 
RS232 cable be modified. The modification is to reverse the 
two wires in pins 2 and 3 followed by reversing the wires 
between pins 6 and 20. Yes, the Hayes Smart MODEM is one 
of these. 

zmmmtmm 

First make sure the printer is setup for the 16.5 cpi mode 
(sec the printer’s manual for the control sequence). When 
opening the printer’s RS232 port, make sure to disable the 
automatic generation of carriage return (CR) and line feed 
(LF). Example: OPEN #1 : “RS232/2.DA=8.BA=9600. 
CR. LF”,VARIABLE 132 It will be necessary to explicitly 
send the carriage returns and line feeds to the printer: 

CRLF$= CIIR$(10)&CHRS(13) :: PRINT # 1 : WORDS 

S&CRLFS 
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Buying ... from p. 21 

prices. If you can afford it and desire 
peace of mind, buy locally. 

In the case of Tl computers, you can 
exchange the defective unit for a facto¬ 
ry rebuilt unit at one of the exchange 
centers. It won’t matter where you orig¬ 
inally purchased the unit. You can 
check with your local dealer to see if a 
service center is near you. 

Another point to consider is that we 
really should not abuse the local com¬ 
puter store owner’s time by letting him 
educate us if we have no intention of 
buying locally. It is fair to expect him 
to compete with other dealers for our 
dollar by demonstrating his wares and 
services, but unfair to sit through an 
hour or two of free demonstrations if 
we’ve already decided to buy through 
the mail. After all, we want the comput¬ 


er store to succeed, since it will advance 
personal computing in general. 

Miscellaneous Points 

Ask the salesperson if the computer 
you select can perform the graphics, 
sound, and text functions you desire 
just as it comes out of the box, or must 
you buy additional attachments or plug¬ 
in devices. You may find the demon¬ 
stration you witnessed on a “loaded” 
floor model cannot be performed on a 
basic unit without adding several hun¬ 
dred dollars of additional equipment. 
On the other hand, you may find that 
most of the desirable features are built 
right into the basic computer. 

It is also essential to have clear, con¬ 
cise, easily understood manuals which 
explain how to use your computer. You 


should not have to have any knowledge 
about computers to understand the ba¬ 
sic introductory and tutorial manuals 
for your computer. 

If you have not yet bought that first 
computer, be assured that you are em¬ 
barking on an exciting adventure. The 
excitement and pride you’ll experience 
when opening the box on that first day 
is like a dozen Christmas celebrations 
combined. Enjoy the experience, and 
realize that ownership is not only 
exciting but helpful and productive too. 

In the meantime read all you can and 
shop carefully until you just can’t stand 
it any longer. .. Then take the plunge. 
Go out and get that computer! 


GLOSSARY OF TERMS 


BASIC — Beginners All Purpose Symbolic Instruction Code is a 
program language developed at Dartmouth in the early 60's; it is 
the most common of all programming languages for small com¬ 
puters. BASIC is relatively easy to learn and is an effective and 
powerful language for most small computer applications. 

bit — The smallest piece of information your computer deals with. 
It is equivalent to a circuit being turned either on or off. Like a 
light bulb r a computer logic circuit is either on or off; this equals 
one bit of information. Most home computers use an 8-bit micro¬ 
processor, but Texas Instruments and IBM have a 16-bit micro¬ 
processor. The advantages of the 16-bit configuration are too tech¬ 
nical for this discussion, but we can generally say that more pow¬ 
erful and accurate computing can be accomplished. It has been 
predicted that the 16-bit microprocessor will be the future indus¬ 
try standard. 

byte — The amount of memory necessary to code a character (a 
number/letter/punctuation, etc.) A byte has 8 bits in it. A com¬ 
puter which has 16K bytes of memory has 16 thousand bytes and 
can work with about 16 thousand characters of information in a 
single program. 

chip — The circuits of the computer are fabricated on silicon 
chips. A chip is typically about V* inch on a side. Today's chips are 
so sophisticated that the basic components of an entire computer 
can be fabricated on a single chip. 

CRT (monitor) — The TV-like screen (cathode ray tube) to 
which the computer outputs information like numbers/letters/ 
graphs, etc. 

diskdrive — The accessory which stores and retrieves informa¬ 
tion on plastic (mylar) diskettes. The DOS (see below) controls 
the operation of the disk drive. 

disk operating system — Sometimes called DOS and sometimes 
pronounced like "DOSS." It is the set of instructions (software) 
which controls the storing and retrieving of information with the 
disk drive. 

diskette — A plastic disk coated with an oxide upon which data 
and programs are stored using the disk drive under control of the 
DOS. Diskettes come in either of two sizes, 5% inch or 8 inch. The 
TI-99/4A uses the 5% inch. 

firmware — Generally speaking, firmware is a chip in which a 
program has been stored permanently. It is "soft" in that it is a 
program (see software) but "hard" to the extent that it is an 
electronic chip rather than a diskette or tape. Hence it is "firm¬ 
ware." Firmware is used to store programs which are used repeat¬ 
edly, and need not be changed or modified, (see ROM) 

hardware — The actual physical machine, i.e. keyboard, CRT, 
printer, etc. 

integrated circuit (1C) — If you look into the back of an old 
radio, you will see a lot of resistors, capacitors, and the like. Each 
component will be discreet—i.e., separate from other resistors, etc. 
which surround it. Integrated circuits, on the other hand, have 
many such individual components packed together or integrated in 
a small area, (see chip) If you peer into a computer, you will see 
rows of little black boxes plugged into circuit boards. Each little 
black rectangle may have thousands of components integrated into 
it. 


input/output (I/O) — Input is the data that goes into the 
computer via the keyboard as well as disk drives, tape recorders, 
etc. Output is what comes back out of the computer to the 
monitor screen, disk drive, tape recorder, and printer. (Through¬ 
put is what happens in between). 

microcomputer — All computers used to be very large and 
esoteric and were called "mainframes." But miniaturization with 
integrated circuits has resulted in very powerful computers of small 
si 2 e coming into being. That is, you could pack a lot of computer 
into a very small box. These computers were initially called 
"minicomputers." But as the reduction in size continued, small 
desktop-size computers were produced with sufficient computing 
capacity to still be very useful. These are called "microcomputers." 
The difference in power between the mini and the micro is dimin¬ 
ishing rapidly, so that it will soon be difficult to tell a mini from a 
micro. For now, all home computers are considered microcom¬ 
puters. 

peripherals — All those hardware devices which plug into your 
computer such as disk drives, tape recorders, printers, and modems. 

printer — A peripheral device which will print a copy (called 
hardcopy) of your computer's output. Very handy to have for 
correspondence and for program debugging. 

program — The set of coded instructions which directs the 
activities of your computer. Without a program, your computer is 
just so much metal and silicon junk, (see software and BASIC) 

RAM — Traditionally, the abbreviation for random access 
memory. But the name is a little misleading. Both RAM and ROM 
memory are random access. More accurately, RAM should be 
described as read and write memory (contrast with ROM). RAM is 
the memory you are using when you program a computer. It is 
also the memory to which your computer salesperson is referring 
when he says, "This one has 16K memory." The more RAM you 
have, the bigger programs you can run. When you turn your 
computer off, all the contents of RAM is erased. So if you wish to 
avoid having to type in hundreds of program lines everytime you 
use your computer, you must save programs on tape or disk for 
future use. 

modem — A device that connectsyour computer to the telephone 
so you can communicate with other computers. It works by 
modulating and demodulating a sound tone. 

ROM - This is read only memory. That’s right, you cannot 
"write" anything to a ROM; you can only "read" it. This means 
that you cannot change the contents of a ROM memory like you 
can a RAM memory. ROM contents are usually not changed, 
therefore they are used for firmware, (see above) 

RS-232C - A peripheral device which plugs in between (inter¬ 
faces) the computer and some other device like a modem or a 
printer. 

software — It is not the physical machine (hardware) and usually 
not the permanent programs stored on chips (firmware) that in¬ 
structs the computer on how to perform a task. It is the program 
stored on disk or tape. You can see that a tape or plastic disk is 
not as much a part of the computer as a chip (not as "firm"), 
therefore the programs stored on tape or disk are called "software." 
(See also, "Command Module" in the glossary of the 99'er Road 
Map on p. 8] 
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Rule of 78 ... from p. 11 

1380 ADED=DEDUCT/DEN*FC 
1900 SAV=RUL 78 (AFC) 

2090 DEDUCT=DEDUCT — RUL 78 
(FC) 

2160 SAV=1/DEN*AFC 
2380 DED=RUL 78CFC) 

2470 DED=NP/DEN*FC 
2530 DED=RUL 78(FC) 

2600 DED=1/DEN*FC 

The subroutine beginning at line 2770 is 
not required if an ACCEPT statement is 
used to input the character. Omit line 
2730 and modify lines 2720 and 2740 
as follows: 

2720 ACCEPT AT(24, 14):SEL$ 
2740 IF SEL$="9" THEN 2760 

And don’t forget to omit the subroutines 
(line 2770-3030). Extended BASIC al¬ 
lows further compression by putting 
several statements on the same line and 
by using statements in IF THEN ELSE 
statements. However, the changes I have 
suggested provide a significant reduction 
in the size of the program. 

With this program in your computer, 
you have all the secrets of the Rule of 
78 at your disposal. Your computer will 
tell you everything you ever wanted to 
know about an installment contract, but 
didn’t ask because you would not have 
been told. 



100 REM •444PAYMENTS**** 

* RULE OF 70 I 
REM MIIMIllllIimiu 

REM BY HARLEY M. TEMPLETON 
9VER VERSION 1. S . 1 
REM DEFINE FUNCTIONS 
OFF RND2 ( X ) — I NT < X * 1QO*. 3 > / 1OO 
DEF 1NC«20LEN(X*> 

DEF RUL7e<D>-PtO/2/DfcNID 

REM INPUT DATA IIIIttM 
CALL CLEAR 


1 10 
1 10 

120 

130 

140 

150 

160 

170 

iso 
190 
200 
210 
220 
230 
240 
250 
260 
270 
2BO 
290 
300 
310 
320 
330 
340 
350 
360 
370 
300 
390 
400 
410 
420 
430 
440 
450 
460 
470 
4 BO 
490 
500 
510 
520 
530 

540 

550 

560 

570 

580 

590 

600 

610 

620 

630 

640 

650 

660 

670 

6BO 

690 

700 

710 


PRINT « INSTALLMENT PAYMENTS - :i 
INPUT -AMOUNT FINANCED: *":UB 
INPUT "FINANCE CHARGE: * - :FC 
INPUT "ACQUISITION CHARGEj •"jAC 
AFC^FC-AC 

INPUT "AMOUNT OF PAYMENTi • ":PMNT 
INPUT "NUMBER OF PAYMENTS: "sNP 
INPUT "FIRST PAYMENT DATE. ";DATE* 
N»POS < DATE*,l> 

MO*-SEG*(DATE*,1,N-1) 

M-PDS(DATE*, V",N*1) 

L-M-N-l 

DA*-SEG*(DATE*,N+l,L) 

YR*=SEG* (DATE*, M*1 ,2) 

MO-VAL(MU») 

DA-VALtDA*) 

YRtVA L (YR*) 

DEN-NP*(NP*1)72 
PRINT *"CHOOSE ONE:"si 

1 CONTRACT SCHEDULE" 

2 CONTRACT STATUS" 

3 TAX DEDUCTION" 

4 NEW CONTRACT":: 

ENTER NUMBER: ".SEL 

SEL-4 THEN 170 
(SEL<l> * <SEL>3><0 THEN 360 


PRINT 
PRINT 
PRINT 
PRINT 
INPUT 
IF 
IF 

CALL CLEAR 
X*-STR*(UB> 

GOSUB 2900 

PRINT "AMOUNT FINANCED* •";TAB<INC) \ X* 
X*-STR*<FC> 

GOSUB 2900 

PRINT "FINANCE CHARGEi V'jTAB(INC);X* 
X*»STR*(AC) 

GOSUB 2900 
PRINT "ACQUISITION 
TAB UNO ; X* 

X*=STR*(PMNT) 

GOSUB 2900 

PRINT "AMOUNT OF PAYMENT:TAB(20)?"*" ; 
TAB(INC )5 X* 

X*-STR*(NP) 

PRINT "NUMBER OF PAYMENTS*TAB(26)jX* 
X*=DATE* 

PRINT "FIRST 
ON SEL GOSUB 
GOTO 360 
REM DISPLAY 


CHARGEi"jTAB(20> j"*"; 


PAYMENT j“ j TAB(INC)* DATE* 
640,1520,2260 


PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

CVR-YR 

CMO-MO 


SCHEDULE *4 
m” CONTRACT SCHEDULE 
"AFTER PAYMENT ON" 

"TOTAL PAID *" 

"BALANCE *" 

"PREPAY AMOUNT *" 

"SAVE BY PREPAY 


720 
730 
740 
750 
760 
770 
780 
790 
800 
BIO 
820 
830 
840 
830 
860 
370 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
990 
990 
1000 
101O 
1020 
1030 
1040 
1030 
1060 
1070 
1080 
1090 
1 lOO 
1110 
1120 
1 130 
1140 
1150 
1160 
1170 
1 180 
1 190 
1200 
1210 
1220 


1230 

1260 

1270 

1200 

1290 

1300 

1310 

1320 

1330 

1340 

1350 

1360 

1370 


1400 

1410 

1420 

1430 

1440 

1430 

1460 

1470 

1480 

1490 


T07PD-0 
DEDUCT-O 
BAL=UB*FC 
N~0 

FOR I-NP TO 1 STEP -1 
X*-STR* (CMO) *"/ " &DA*lf M / -fcSTR* (CYR) 

CALL HCHAR(14,21,32,9) 

C-INC+1 
R-14 

GOSUB 2840 
CH0=CMO+1 
TOTPD-TQTPD+PMNT 
X«-STR«(TOTPD> 

GOSUB 2900 
C-XNC+1 
R«13 

CALL HCHAR113, 19,32, 1 I> 

GOSUB 2040 
BAL-BAL-PMNT 
X*-STR*(SAL > 

GOSUB 2900 
C=INCM 
R-16 

CALL HCHAR(16,19.32,11) 

GOSUB 2040 
P-I-2 

IF P^l THEN 1350 
IF P<0 THEN 1330 
Q*P*X 

SAV=RND2(RUL78(AFC)) 

IF SAV<1 THEN 1330 

PREPAY-BAL-SAV 
R-17 

X*-STR*<PR£pftY> 

GOSUB 2900 
C"INC*1 

CALL HCHAR(17, 19,32, 11) 

GOSUB 2840 
R-18 

X*-STR*(SAV) 

GOSUB 2900 
C-INCU 

CALL HCHARU0, 19,32, 11) 

GOSUB 2840 
N-N*l 

DEDUCT-OEDUCT*I 
IF CMO>l2 THEN 1300 
GOSUB 2630 
NEXT I 

IF DEDUCT-O THEN 1320 
Q-DEDUCT 
1230 ADED-RND2(DEDuCT/DENIFC) 

1240 C—2 
R—20 

X*-STR*(ADED) 

GOSUB 2900 

CALL HCHAR (20, 23, 32, 9) 

X*-"DEDUCTION FOR 19-|,STR* (CYR) *"LX* 
GOSUB 2040 
GOSUB 2630 
RETURN 
SAV-*0 

GOTO 1030 
X-l/DENtAF£ 

SAV-RND2(X) 

GOTO 1020 
1300 ADED-RND2(DEDUCT/DtNIFC) 

1390 X*—STR* <ADFD) 

GOSUB 2900 
C-2 
R»20 

CALL HCHAR(20,23,32,9) 

X*-"DEDUCT ION FOR 19-I.STR* CCYR) 4" *"6X* 
GOSUB 2840 
DEDUCT-O 
H=> O 
CMO— 1 
CYR—CYR*1 
1 190 

DISPLAY STATUS 4*4 
PRINT 11-CONTRACT STATUS - .. 

INPUT "ENTER DATE. "iSDATE* 

CALL HCHAR(23,1,32,32) 

PTUNT "STATUS ON - j SOATEtf " t " . i 
N-POS(SDATE*, 

SMO*-SEG*(SDATE*,1,N-l> 

M-POS(SDATE*,,N* t) 

L-M-N-l 

SDA*-SEG»(SDATE*,N*1,L) 

SYR*-S£G*(SDATE*,M* 1,2) 

SMO-VAL(SMQ*> 

SDA^VAL(SDA*) 

SYR-VAL(SYR*) 

TMO-MO***»-INT((MO+NP)/12)412 
TMO—TMO* < TMO-O >4-12 
TYR-YR*INT(NP/12>-(TMCKHO> 

IF SYR>TYR THEN 2200 
IF SYR<YR THEN 2230 
IF (SYR-TYR>*(SMO>-TMO>—2 THEN 2200 
IF (SVR-YR>* (SMO<MO>—2 THEN 2230 
N-SYR-YR 
N-N412 
X=SMO-MO 
N-N*X 

IF SDA<DA THEN 1780 
N-N*l 

T0TPD-N4PMNT 
X*-STR*<TOTPD> 


1500 GOTO 
1510 REM 


1520 

1530 

1540 

1550 

1560 

1370 

1380 

1390 

1600 

1610 

1620 

1630 

1640 

1650 

1660 

1670 

1680 

1690 

1700 

1710 

1720 

1730 

1740 

1730 

1760 

1770 

1780 

1790 

1800 

101O 

1820 

1830 

1840 

1850 

I860 

1870 

1080 

1890 

1900 

1910 

1920 

1930 

1940 

1950 

I960 

1970 

1980 

1990 

2000 

2010 


2020 

2030 

2040 

2050 

2060 

2070 

2000 

2090 

2100 

2110 

2120 

2130 

2140 

2150 

2160 

2170 

2100 

2190 

2200 

2210 

2220 

2230 

2240 

2250 

2260 

2270 

2280 

2290 

2300 

2310 

2320 

2330 

2340 

2350 

2360 

2370 

2380 

2390 

2400 

2410 

2420 

2430 

2440 

2450 

2460 

2470 

2480 

2490 

2500 

2510 

2520 

2530 

2540 

2550 

2560 

2370 

2500 

2390 

2600 

2610 

2620 

2630 

2640 

2650 

2660 

2670 

2600 

2690 

2700 

2710 

2720 

2730 

2740 

2750 

2760 

2770 

27B0 

2790 

2000 

2810 

2820 

2030 

2840 

2030 

2060 

2870 

2880 

2890 

2900 

2910 

2920 

2930 

2940 

2930 

2960 

2970 

2980 

2990 

3000 

3010 

3020 

3030 

3040 


AYR-YR+1 

IF SYR-AYR THEN 2070 

F-F-M2 

AYR—AYR*1 

GOTO 2030 

P-F 

Q-NP*(NP—F*l) 

DEDUCT-DEDUCT-RND2(RUL78(FC)) 

X*-STR*(DEDUCT) 

GOSUB 2900 

PRINT "DEDUCTIBLE IN *j5VR*i" *"jTAB(INC):X* 
PRINT -IF PAID OFF ON SDATE*>:: 

GOSUB 2630 
RETURN 

SAV-RND2(1/DEN*AFC) 

SOTO 1920 

SAV-0 

GOTO 1920 

PRINT "PAID UP - *i 

0OSUB 2630 

RETURN 

PRINT "TOO EARLY"*! 

GOTO 2210 

REM TAX DEDUCTION >444 

PRINT *i"IF YOU PAY ALL PAYMENTS" 

PRINT "AS SCHEDULED, YOU MAY" 

“DEDUCT FINANCE CHARGE" 

”AS FOLLOWS! "n 

"YEAR AMOUNT* 


PRINT 
PRINT 
PRINT 
ND-NP 
DYR-YR 
P-1 3-MO 

IF P-1 THEN 2470 

P—(P<—ND)»-P*(P>ND)t-ND 

N-ND-P+l 

Q-ND+N 

DED*RND2(RUL70<FC)) 

X*—STR*CDED) 

GOSUB 2900 

PRINT -19"|5TR*<DYR),- 

ND-ND-P 

DVR-DYR+1 

IF NDC12 THEN 2490 
P-12 

GOTO 2360 

DED-RND2 <NP/DEN*FC) 

GOTO 2390 

IF ND—O THEN 2370 

IF ND—1 THEN 2600 

P-ND 

Q-ND+1 

DED-RND2(RUL70(FC>) 
X*-STR*(DED> 

GOSUB 2900 

PRINT "19"j STR*(DYR>|" 

PRINT ii 
GOSUB 2630 
RETURN 

DED-RND2 <1/DEN4FC) 

□□TO 2340 

REN NEW SCREEN 44*4444 
CALL GCHAR(23,23,X) 

IF X< >32 THEN 2720 

C-2 

R-23 

X*-"PRESS ENTER TO CONTINUE" 
GOSUB 2840 

R-24 

X4--0R 9 TO QUIT" 

GOSUB 2040 
C— 16 

GOSUB 2780 

IF SEL-37 THEN 2760 

RETURN 

STOP 

REM INPUT SUBROUTINE « 

CALL HCHAR(24,C,30) 

CALL KEY <0,SEL,9TAT) 

IF 5TAT-0 THEN 2790 
CALL HCHAR(24,C,32) 

RETURN 

REM PRINT SUBROUTINE * 

FOR J-l TO LEN < X*) 

X-ASC < 5EG*(X*,J,1) > 

CALL HCHAR(R,C*J,X) 

NEXT J 
RETURN 

REM EDIT ROUTINE 44»tt 
Q-POS(X*,1> 

IF 0-0 THEN 2930 

IF Q—LEN(X*)—1 THEN 2970 

IF LEN < X*)>6 THEN 2990 

RETURN 

X*-X**.“.00" 

GOTO 2930 
X*-X*6“0" 

GOTO 2930 
A—LEN(X*>-6 
Y*-5EG*(X* t l t A) 

Z*—SE0*(X*,A*1,6) 

X*«Y*8»-, "IrZ* 

RETURN 
END 


I * 


*"»TAB(INC)|X« 


• - |TAB(INC)|X* 


S3 


GOSUB 2900 
PRINT -TOTAL PAID 
BAL-UB+FC 
BAL-BAL-7CTPD 
X4-STR* (BAD 
GOSUB 2900 
PRINT "BALANCE 
P—NP-N-1 

IF P=1 THEN 2160 
0—P-* 1 

SAV-RND2(PUL70(AFC)) 

IF SAVCl THEN 2180 
PREPAY=BAL-SAV 
X*—STR*(PREPAY) 

GOSUB 2900 

PRINT "PREPAY AMOUNT 

XS=STR* CSAV) 

GOSUB 2900 

PRINT "SAVE BY PREPAY 
DEDUCT—FC-SAV 
IF SYR-YR THEN 2100 
Fs13-MO 


• "1 TAB(INC)j X* 


*";TAB<INC)lX* 


*"; TABUNC) : X* 


* TAB<INC);X* 
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Caught In A Hardware Squeeze? 

LET HARDWARE EXCHANGE* HELP. 

*A reader service for 

• Users of the T1-99/4 wanting to upgrade to the TI-99/4A. 

•Readers desiring to add an extra computer to their system at a 
bargain price. 

•Users who want to sell their separate side-connect peripherals in 
order to purchase the new Peripheral Expansion Box System. 

•Users desiring to buy additional side-connect peripherals for their 
system at bargain prices. 

• Users who presently cannot afford any new peripherals, but would 
be able to add to their systems at lower used-equipment prices. 

$1 per Word: Minimum 10 Words. 

Example: 


Disk Drlv$ S25Q- Dis^ Controller 

5LL&Q- RS232 $150.131' Monitor 
$250. Memory Expansion £200, 
Thermal Prjnter £200, .John Doe, 
J.23 Main SI. # 09, Anytnwn , TX 
78999. (5031 485-8796 eves. 


28 words 
for S28.00 


Please Print or Type 
to Avoid Errors. 













TT‘ v. 














•V/.vMv 



A New Classified Ad Column Starting in Next Issue. 
Get Your Ad In Today! 

• No dealer or commercial ads accepted. 

• No software items permitted to be advertised. 
•Payment must accompany wording of ad. 

• Hardware WANT ADS also accepted. 

•Offered on a space-available basis only. 


Address all ad copy and payment to: Hardware Exchange 
99’er Magazine P. O. Box 5537 Eugene, OR 97405 





rd-Party nil 

For Software Developers 



The annual West Coast Computer Faire has been repeatedly successful in 
bringing together more microcomputer software developers in one place, at 
one time, than any other show or event. It is therefore not surprising that the 
message conveyed by the Texas Instruments exhibit at the 7th Faire (March 
19-21 in San Francisco) fell largely on understanding ears: The Texas Giant 
was just now starting to play out its hand, and after a slow start, was finally 
exhibiting “the right stuff”-a winning combination of sophisticated-yet- 
adaptable user-friendly hardware, serious-yet-inexpensive software develop¬ 
ment tools, and the most portable of popular operating systems. All of this 
on top of unbelievably low hardware prices that are designed to attract 
not tens of thousands, but hundreds of thousands of eager consumers. It 
didn’t take trumpets and dancing girls to get the rest of the message across to 
this dynamic group of enterpreneurs: TI was welcoming the many third-party 
developers for other popular machines to come on over and claim a piece of 
the action . 


* * 



Tl's booth with its strategic multi-level placement of video monitors attracted over 
20,000 visitors during the 3-day event. Game players had the opportunity to experience 
the fast action and impressive graphics and sound effects of such arcade games as 77 
Invaders , Munch-Man, and Tombstone City . The Scott, Foresman CAI software, TI 
LOGO, and the TEXIMET information utility captured the imagination of much of the 
attendant crowd. Tl's new Peripheral Expansion Box (with its capacity to hold 7 periph¬ 
eral cards plus double sided disk drives) was in active use demonstrating the UCSD Pascal 
IV,0 System while running PersonaI Tax Plan , the Pascal-written income tax package 
developed by Aardvark Software. Interested visitors also had a chance to see the new 
stand-alone Editor/Assembler,the Mini Memory Command Module {packed with battery- 
backed CMOS RAM and powerful Assembly Language macros), and a graphic demon¬ 
stration of the high-resolution color capabilities of the new enhanced Video Display 
Processor. 


San 

1310 

1320 
1330 
1340 
1350 
1360 
1370 

13Q0 


1390 


1400 

1410 

1420 
1430 
1440 
1450 
1460 
1470 
14Q0 
1490 
1300 
1310 
1320 
1530 
1540 
1550 
1360 
1570 
1300 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
16/0 
1600 
1690 
1700 
1710 
1 720 
1730 
1740 
1 750 
1760 
1 770 
1700 
1 790 

I eon 
1810 
1870 
1830 

1840 

1050 
I860 
1070 
1090 
1090 
1900 
1910 
1920 

1930 

1940 
1950 
1960 
1970 
1 900 
1990 

7000 

2010 

2020 

2030 
2040 
205u 
2060 
2070 
2000 
2090 
21 no 
21 10 
212 «> 

71 30 


Francisco Tourist... from p. 49 

CALL CHAR<96,"1ClCO87FO0l42222”> 

CALL CHAR(97,"10107C101'1 

CALL COLOR <9.7,11 

CALL CHAR(104,"10301O7C10FGlOl") 

CALL C HAR<105."FF 01A39999A301FF") 

CALL COLOR 110,13, 1> 

PRINT i:"MUIR WOODS IS A BEAUTIFUL"t 
: "FOREST OF GIANT TREES" 

PR1NT !"NORTH OF SAN FRANCISCO.": 

:“TAKE A TOUR AND MARK AS"s 
i "MANY TREES ON YOUR MAP AS" 

PRINT :"YOU CAN. MOVE BY PRESSING"! 

s"THE ARROW KEYS; MARK TREES"5 

i “BY PRESSING <ENTER>. M im 

GOSUB 470 

CALL CLEAR 

CALL SCREENU2) 

PRINT "TIME":i"TREES" 

RANDOMIZE 


FDR 1-1 TO 
CALL HCHAR 


70 

R19.R28.104> 


NEXT 

SH-O 

P-O 

X-2 

V-2 
&-32 
CALL 
CALL 
CALL 
SF 
IF 


I 


HCHAR (2. 2.96) 
SOUND<150,1397.4) 
KEY(O.K,S> 

K«13 THEN 1930 
k<^69 THEN J610 


DX-—1 
DY-0 

GOTO 1720 

IF K<. 6 fi THEN 1650 

DX *0 

Dv-1 

GOTO 1720 

IF y< .00 THEN 1690 

DX-I 

DY-O 

GOTO 1770 
IF K<703 THEN 1720 

DX-0 
DY=- 1 

ir G>«*»04 THEN 1740 
G=97 

LAI l. HCHAR < X, V, G) 

X = X*I)X 

IF X ?i THEN 17HO 
x-i 

IF X< 20 THEN 1000 
X-TO 
V = V * [) V 

IF Ys? THEN 1030 

V=? 

IF Y<31 THEN 1050 
Y=31 

CALL GCHARI X,Y,QI 
CALL HCHARIX,Y.96) 

SH=BHM 

FOR 11=1 TO LEN < 5TRF i SH> > 

CALL HCHAR 121.1 1*9, ASC (SEG4 (STRKSH) , II, 1> > ) 
NEXT I I 

IF SH=1C»0 THEN 2020 
GOTO 1550 

CALL SOUND MOO,-2, 0> 

IF G'./*I04 THEN 18 70 
CALL HCHARIX,Y,105) 

G= 1 05 
P-P*l 

FUR 11-1 TU LEN t STR*(P) ) 

CALL HCHAR123,I 1*9.ASC<5EG*<SIRt<P> , I I 
NFXT 11 
GOTO 1070 

PRINT :"TIME IS UP."j 
x Y OU LOOKED AT" j P; "TREES. " 

GDSUB 510 

PRINT xx"PRESS ANY KEY" 

CALL KEY IO.K.S) 

IF S-'l THEN 2050 
CALL CLEAR 
CALL COLOR(9.2.1) 

CALL COLOR! JO. 2. I > 

GOTO 250 

CALL CHAR < 33,"0101 0 lA]0101OUO1"> 

PRINT "HAVE FUN IN SAN FRANCJSCOi : 


1> > ) 


"SEE 

F.ND 


YOU AT T1-FE9T 


Z 2 I J 
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Overland Flow 


. from p. 31 

PR I NT 2 NG ”: i;mc 


1BS0 

I860 

1870 


PRINT ■' HYDftOSRAPH 

FDR 1-1 TO HY 

PRINT HFILE: TAB (9) :-HYDROGRAPH ;STR*<I>: 
IF FILE-0 THEN 1570 
PRINT #FILE» 

PRINT #FILEr" TIME (MlN>","DISCHARGE(CFS)": 
IF FILE-O THEN 1600 

PRINT #FILEs” --- : 

FDR J=1 TO 22 
IF J-U THEN 1710 
IF H<l,2,J>-0 THEN 1710 
IL-4 

N-H(I,2,J) 

FL-1 

GOSUB 3210 
N-H(1, 1, J ) 

FL=3 

GDSUB 3210 

PRINT #FILE f TAB(4 ) ; 6*;TAB(16 >; D* 

NEXT J 

IF FILE<>0 THEN 1770 

PRINT " PRESS ANY KEY TO CONTINUE"; 

GOSUB 4230 
CALL CLEAR 
GO TO 1780 
PRINT #FlLE::it 
NEXT I 

IF TST-1 THEN 1810 
GO TO 2030 
CALL CLEAR 
BOSUB 3720 
CALL SCREEN(15) 

PRINT " PRESS"* TAB (9) | "TO" x “--"*TAfc<9); 

■'— c *' 1 DISPLAY DATA (GIVEN "s TAB (10) j 

"AND CALCULATED)"is 

PRINT " 2 DISPLAY HYDROGRAPH’:i 

PRINT 3 COMPUTE ANOTHER"xTAB(10); 

"HYDROGRAPH AND"» TAB(10); "COMPARE": * 


ENTER 


1940 


PRINT " 4 REDIRECT OUTPUT"!t" 5 

NEW PROBLEM"::" 6 END PROGRAM , 

CALL SOUND(200,600, 1) 

GQ6UB 3760 
BOSUB 4230 

IF (KEY<49)+ <KEY>54) —— 1 THEN 1920 ELSE 
1920 CALL BOUND<250, 110,1> 

1930 GO TO 1900 

CALL SOUND(100,6to6,1) 

CALL CLEAR 
CALL SCREEN<8> 

ON (KEY-48M30 TO 3470,3800,3650,2000,480,1980 
CALL CLEAR 
END 

8D5UB 4260 
GO TO 1810 

CALL SOUND <150,600, 1) 

CALL CLEAR 
F2=0 

QMAK-row ( 1) 

IF HV-1 THEN 2090 
IF QMAX>-UW(2)TH£N 2090 
QMAX-DW<2> • 

TMAX-Hd.2,22) 

IF HY—1 THEN 2230 
IF TMAX>-H(2,2,22)THEN 2130 
TMAX*H(2,2,22> 

CALL CLEAR 

IF UMAX>-10 THEN 2ISO ELSE 2160 
UMAX-RD(UMAX) 

PRINT «F2:TAB(12)»"LEGEND":TAP(12);"-“x 

X - HYDROGRAPH #1"::" 0 - HYDROGRAPH «2"J: 
PRINT #F2:TAB<2>sCHR*(64):" * COINCIDENCE OF 
1 f* 2":x" MAX DISCHARGE (CFS>- M xRD2 (OMAX> :: j s: a ; 
IF (FILE—O)♦CF2>0)<0 THEN 2210 
F2-FILE 
GOTO 2160 
FOR J»1 TO 700 
NEXT I 
CALL CLEAR 
CALL SCREEN(G) 

FOR 1-9 TO 16 
CALL COLOR<I-B.2,1) 

CALL COLOR(1,2,16) 

NEXT I 

CALL SOUND<150,600,1) 

FOR 1-1 TO 20 


1880 

1890 

1900 

1910 


1940 

1950 
I960 
1970 
I960 
1990 
2000 
2010 
2020 
2030 

2040 

2050 

2060 

2070 

2080 

2090 

2100 

2110 

2120 

2130 

2140 

2150 

2160 

2170 


2180 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 
2450 
2460 
2470 
2400 
I 2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 
2590 
2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 


HCHAR(1,9,145,20) 

I 

VCHAR(1,9,101) 

VCHAR(2,9,100.4) 

VCHAR(6,9,101) 

VCHAR(7,9,100,4) 

VCHAR(11,9,101> 

VCHAR(12,9,100,4) 

VCHAR(16,9,101) 

VCHAR(17,9.100,4) 

VCHAR(20,9,99) 

HCHAR(20.10,102.3) 

HCHAR(20,13,103) 

HCHAR(20,14,102.4) 

HCHAR(20,IB,103) 

HCHAR(20,19,102,4) 

HCHAR(20,23,103) 

HCHAR(20,24,102,4) 

HCHAR(20,28,103) 

3930 
FOR J=1 TO HY 
FOR 1*1 TO 22 

IF < 1-1 1 )♦ (1-12) +(KNT=0> < 5-2 THEN 2570 
Pl»TPP(J p 1-10)/TMAX419.99999 
P2-QW < J)/QMAX *19.99999 
BOSUB 2930 

Pi—H(J,2,I)/TMAX*19.99999 
P2-H(J,1,1)/UMAX*19.99999 
GOSUB 2930 
NEXT I 
NEXT J 

IF FILE-0 THEN 2B70 


NUS*=" 

FOR 1-1 TO 
CALL VCHAR 
NEXT I 
FDR 1-1 TO 
Bt- " " 

FDR J-cl TO 
CALL GCHAR(I.J.A) 
IF (J—9) + < 1 >20) =-2 


* * *GRAPH PRINTING***" 
LEN(NUS*) 

24,I,ASC(SEG*(NUS*,1,1)) 
23 


32 


THEN 


IF (1-20)4 (J<9> + (J>2B> — 2 


2820 
THEN 


2620 


GDSUB 
IF (A* 


4200 
91)+ (A* 


93>0-1 THEN 2760 


27SO 
2760 
2770 
2 7 BO 
2790 
2800 
2810 
2320 
2830 
2840 
2050 
2860 
2870 
2880 


A- 145 

IF A< >92 THEN 2780 
A—37 

IF (An 104) ♦ (A>154 ) «- (A— 145) 1 THEN 2820 
A—INT(A/10)+86 

IF A<99 THEN 2820 
A-98 

B*-B*|rCHR* IA> 

NEXT J 

PRINT #FILE:B* 

NEXT I 

PRINT #F1lE:::x: 

ZZ*=" PRESS ANY KEY TO CONTINUE" 

FOR 1=1 TO LEN(22*) 

2890 CALL VCHAR (24 , I , ASC (SEG* (22*, I , l > > ) 

2900 NEXT I 

GOSUB 4230 
GOTO 1810 
T1—Pi—INT(PI) 

T2-P2-XNT(P2> 

Y-20-INT<P2) 

X=9+ J NT(Pi) 

IF Y«20 THEN 3200 
IF X—9 THEN 3200 
IF T1<.5 THEN 3030 
IF T2n.5 THEN 3060 
PS-2 

GOTO 3090 
IF T2<.5 THEN 3000 
PS-1 

GOTO 3090 
PS-4 

GOTO 3090 
PS=3 

IF J-2 THEN 3120 
CHAR=PS+1 10 
GOTO 3180 

CALL GCHAR(Y,X.CHAR2) 

IF CHAR2-14S THEN 3170 
IF <CHAR2< 108> + <CHAR2>103> — 2 THEN 3200 
CHAR=CHAR2«10-990+PS 
GOTO 3ISC 
CHAR=l03»PS 
CALL VCHAR (Y, X, CHAR) 

CALL SOUNDl100,220*3.3) 

RETURN 

N2-10"-FL 
Nl=ABS(N>+.5/N2 

1P-INT <N1> 

FP-INT <N2« (Nl-JP) )+N2 
D»*STR*(IP) 

l—len(d* ► 

IF (lL-0>+(IP=0)<>-2 THEN 3300 
D*= * * 

L-G 

IF IL<L THEN 3400 
IF 1L*.=L THEN 3350 
D*=" "l>D* 

L-L + l 
GOTO 3310 
IF FL< —O THEN 3390 
D*=D*8.". "fcSFG* (STR» (FP) ,2,FL) 

IF FL«3 THEN 3390 
E*-D* 

RETURN 
D*-"*" 

FOR I-) TO (IL+FL) 

D*=D**."*" 

NEXT I 

IF FL-3 THEN 3460 
E«*D* 

RETURN 
CALL CLEAR 
IF FILE-0 THEN 3500 

p RINT " DATA PRINTING’ |t; 4 i: xxi 

FOR 1=1 TO HY 

PRINT #FJLE:TAB(7 ); 'DATA—HYDROGRAPH 4": 
STR*<I>:j 

3520 PRINT •FILE:"GIVEN:"«" - 

" INTENSITY(IN/HR)- »|!N(I)x: 

" DURATION (MIN)* M ; DU < I ) x 
3530 PRINT •FILE:" LENGTH(FT)- "sLE<I)x: 

" WIDTH (FT) = "iNKIln" SLOPE 

(FT/FT)= ";SL < 2 > 5: 

3540 PRINT •FILE: M ROUGHNESS FACTOR- ";CRU>x: 

3550 PRINT 4FILE1 "CAlCULATEDi H : "---" ; 

- EOUILIB. T 2 ME(MIN > — M iRD(TE(I))x: 

3560 PRINT 4FILE:" MAX DISCHARGE<CFS)- 
RD2<OW(I)> s ; 

IF FXLEOO THEN 3620 
PRINT " PRESS ANY KEY TO CONTINUE": 

BOSUB 4230 

call clear 

GO TO 3630 
PRINT *FIL£:S!! 

NEXT I 
GO TO 1810 
HY —2 

FOR 2-1 TO 2 
FOR J*1 TO 22 
H<2.I,J>-0.0 
NEXT J 
NEXT I 
GO TO 540 
FOR 1-1 TO 8 
CALL COLOR(1,1,1) 

NEXT I 
RETURN 
FOR 2-1 TO G 
CALL COLOR(1,2,1) 

NEXT I 
RETURN 

call Clear 
GDSUB 3720 

PRINT TAB(6>;"HYDROGRAPH D2SPLAY"xTAB<6>: 

M -" : : TAB <7) j 

"PRESS FOR"s s TAB(9> j"1 TABLE ’: 

3630 PRINT :TAB<9):"2 GRAPH"• • tABi 9 > ; 

"3 BOTH"s j:: : j; 

3640 CALL SOUND (200,600, 1 ) 

3850 GOSUB 3760 
3860 GOSUB 4230 
3070 IF (KEY<49)+(KEY>51)= -) 

THEN 3860 ELSE 3900 
3886 CALL SOUND(250.110,1) 

3090 GOTO 3860 

3900 CALL SOUND (150.4,66, 1) 

3910 TST=KEY-46 

3920 ON TST GOTO 1500.2030,1500 
3930 TX3»-~lGO 75 50 25 O” 

3940 FOR J-l TQ 5 


3950 FOR J-l TO 3 

3960 CALL VCHAR(5*I-4.J+5,ASC(SEG*(TI3*,3*I+J-3, 1) ) ) 
3970 NEXT J 
39B0 NEXT I 
3*90 SC-1 

4000 IF TMAX < = 132.666 THEN 4020 
4010 SC-10 
4020 FOR 1=1 TO 4 
4030 TM4-STR*(1*TMAX/<4*SC) + . 5> 

4040 CALL HCHAR (22,1*5+8, ASC (SEGKTM*, 1, 1) ) > 

4050 IF SEG*(TM*,2,I > = " ." THEN 4070 
4060 CALL HCHAR(21,2 *5+9,ASC(SEG*(TM*,2,1))) 

4070 IF (SC=1) + (I=4> + (TMAX>99.49999999 ) 0-3 
THEN 4090 

4080 CALL HCHAR(21,30.ASC(SEG*(TM*,3,1>>) 

4090 NEXT 1 

4 100 TI2*=CHR*(91 > l<CHR* (92) X«CHR* (93) & 

"OF MAX DISCHARGE" 

FOR J-l TD LEN(TI2*) 

CALL VCHAR(1 + 1,5,ASC(SE B*(T12*,1,1))) 

NEXT I 

TI4*—" TIME(MIN)" 

IF SL=1 THEN 4170 
T14*«"7IME<MJN> X 10" 

FOR 3-1 TO LEN(TI4*) 

CALL VCHAR(23,I+11.ASC(SEG*£TI4*,I,1))) 

NEXT I 

IF (I< >20)♦(J< >9) =-2 THEN 4220 
A-A+56 
RETURN 

CALL KEY(0.KEY,ST) 

IF ST<«0 THEN 4230 
RETURN 
CALL CLEAR 
GOSUB 3720 

PRINT TAB(4);"OUTPUT DESTINATION":TAB(4>; 


4290 PRINT 


4300 

4310 

4320 

4330 

4 340 
4350 
4360 
4370 
4300 
4 390 
4400 
4410 
4420 
4430 
4440 
4450 
4460 
4470 
4480 
4490 

4500 

4510 


PRESS FOR":x" l 
“ 2 THERMAL PRINTER"::• 

GOSUB 3760 
GOSUB 4230 

IF CKEY<49)+(KEY>50)=-l THEN 4330 
CALL S0UND(250, 110, 1) 

GOTO 4310 

CALL SOUND(100,666,1> 

FILE-0 

IF KEY-49 THEN 4460 
F2LE-1 

DVC*-"Tp.U.S" 

IF KEY=50 THEN 4420 
DVC*="RS232" 

IF DFG*-"" THEN 4440 
CLOSE «1 

OPEN MixDVC* r OUTPUT 
DFG*-"l" 

RETURN 
PRINT : 

CALL SOUND<300, 1 JO,1) 

PRINT " NUMBER OUTSIDE NORMAL RANGE 
PRIN7 " ENTER"/ 

RETURN 


SCREEN"x: 


ELSE 4350 


: i : : 


The author gives you the option of out¬ 
put to the screen or to the thermal 
printer. If you have another printer, 
change Line 4290 to print PRINTER 
instead of THERMAL PRINTER, Then 
change Line 4390 to your printer con¬ 
figuration. 

As it is, 

4390 DVC$="TP.U.S" 

For example, change to 

4390 DVC$="RS232.TW.BA=110" 
Depending on your printer's graphic 
capabilities, you may also need to 
change Lines 2000-3200 for the graphic 
plot. 



WhenQ 


You 


This 


Space limitations do not allow us to 
print John Clulow's complete set of 
software conversion routines from 
Altair to Tl BASIC (see 99'er Book 
Review, Vol. 1, No. 3; p. 19). Pur¬ 
chasers of this book from the 99'er 
Bookstore (see p. 88) will instead re¬ 
ceive a FREE off-print of the routines. 
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Granada Hills, CA 

TEX-COMP, a direct T1 dealer 
supporting the 99/4 line at profes¬ 
sional discounts. See our full page 
ad in this issue. Deal by mail for 
best service and prices. Send for 
free order kit and price-list. 
TEX-COMP Users Supply Di¬ 
vision, P.O. Box 33084. Gra¬ 
nada Hills. CA 91344, (213) 
781-6029,873-4750. 

Denver, CO 

Your headquarters for Texas In- 
strumentsTI-99/4A Personal Com¬ 
puters, software and peripherals is 
CoxCo Personal Computer Center. 
We maintain a complete stock of 
Command Modules and related 
equipment for Tl and Atari Per¬ 
sonal computers. Coxco Per¬ 
sonal Computer Center, 12351 
West 64th Ave., Arrada, CO 
80004,(303) 421-6361. 

Waterloo, IA 

Texas Instruments Large selection 
of Accessories and Software for 
99/4 at Dhein’s True Value, 7 W. 
Airline Hwy, Waterloo, IA 50701. 
Sale prices at store are also given 
on mail orders. Write for price list. 
Dhein’s True Value, 7 W. Air¬ 
line Highway, Waterloo, IA 
50701,(319)232-6225. 

Lexington, KY 

A complete lineTexas Instruments 
dealer. We stock all Texas Instru¬ 
ments calculators and accessories, 
learning aids, home computer pro¬ 
ducts, accessories, peripherals and 
software. Atari computers and 
Hewlett Packard calculators in 
stock, CBM Incorporated, 198 
Moore Drive. Lexington. KY 
40503,(606)276-1519,(800) 
354-9099. 


Louisville, KY 

Serving the Kentuckiana area with 
the full line of TI-99/4A comput¬ 
ers, accessories and software in¬ 
cluding custom business applica¬ 
tions. All Tl calculators, DS990 
minicomputer series and the new 
Business System 200 series. 
Corporate Computer Services, 
Inc., Suite 455. 10170 Linn 
Station Road, Louisville, KY 
40223,(502) 423-9187. 

Springfield, MO 

A full-line Texas I nstruments TI- 
99/4A Computer dealer—Large 
selection of peripherals and soft¬ 
ware—Custom programming for 
the TI-99/4A—Complete price list 
on request. G & G Data Pro¬ 
cessing, 209 E. Walnut, Spring- 
field, MO 65806, (417) 869- 
1489, 

Minneapolis, MN 

Authorized Texas Instruments 
T1-99/4 computer dealer offering 
you the best prices in the U.S.A. 
on the computer and all peripher¬ 
als, Also, a wide variety of printers. 
CRT's available at lowest prices. 
No collect calls, please. Calcu- 

lators, Inc., 7409 Fremont 
Avenue South, Minneapolis, 
MN 55423,(612) 866-8908. 

Minneapolis, MN 

Authorized TI-99/4A & Scott, 
Foresman dealer for educational 
electronic materials in the 5-state 
area. We have qualified educators 
to help with your educational mi¬ 
crocomputer needs. We are also a 
full sales,service and leasing organ¬ 
ization. Tele-Terminals, Inc., 
7216 Boone Ave. North, 
Brooklyn Park. MN 5 5428. 
(612) 535-5330. 


New York, NY 

“Your Personal Guide to Personal 
Technology." We carry the com¬ 
plete TI-99/4 System. For demon¬ 
stration of the TI-99/4 at home, 
school or office, or more informa¬ 
tion call Next Tech, Inc. today. 

Next Tech, Inc., 350 Fifth 
Avenue, Suite 3308 New 
York, NY 10001, (212) 792- 
8768. 

Armonk, NY 

Wide assortment of Tl software, 
hardware and accessories all at 
discount prices. Also authorized 
Scott, Foresman dealer. Write or 
phone for nine-page catalog with 
hundreds of items. Microcom- 
puters Corporation, 34 Maple 
Avenue, Armonk. NY 10504, 
(914) 273-6480. 

Dayton, OH 

The only full line Tl distributor 
stocking Semiconductors, DSG 
(700-800 OMNI Products) TM990 
Microcomputer Boards, Calcula¬ 
tors , complete in depth inventory 
including 99/4 Products-Software. 
Ohio 1-800-762-9510. Surround- 
ingarea 1-800-543-9550. Will ship. 
Call us. Esco Inc., P. O Box 
1 166, 221 Crane St. Dayton, 
OH 45403, (513) 226-1 133 

Portland, OR 

Friendly pre-programmed com¬ 
puting systems for the office and 
home. Featuring T. I. 99/4A's, 
Hewlett Packard, Xerox, IBM, 
and most printers. With T. I. 99, 
discounted packages of all config¬ 
urations. 24 Hour Home Computer 

Hotline. The Electronic Cot- 
tage, 2336 SW Osage, Suite 
407, Portland, OR 97205, 
(503) 224-9282. 


Tacoma, WA 

Specializing in Texas Instruments 
Computers all Hardware and soft¬ 
ware. Also specializing In Satellite 
Earth Station, Video Recorders, 
and TV, will install Earth Stations 
anywhere in the United States, 
very low prices we want yourbusi- 

ness. VIDSAT, 11002 Pacific 
Ave., Tacoma, WA 98444, 
(206) 531-9131 or 535-6141. 

Washington, D. C. 

Marinchip systems 9900 and Z800 
dealer. Networking software and 
CPM interface. Technico experi¬ 
ence in-house. Epson printers, tele- 
video CRT's, cables, Tl 99/X to 
S-100 bus card available system 
customization. Hard disk, tape. 
Any AMP connectors. Interface 

Technology, P O Box 745, 
College Park. MD 20740. 
(301) 490-3608. 



Listings here are $30 per issue; 
minimum insertion, 3 issues 
(6 months). Prepayment of $90 
required. Ads include 35 words 
describing products and services, 
plus company name, address and 
phone. (No merchandise prices, 
please.) Call Pat at 503-485-8796 
or write 99'er Magazine, Ad De¬ 
partment, 2715 Terrace View 
Drive, Eugene, OR 97405. 





DON’T LET ANYONE 

GIVE YOU A BUM STEER 


When it Comes to Marketing 

Your Software . . . 



For Expert Advice Call the 

Professionals! 
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During the Texas Instruments 
Home Computer Free 
Software Offer. 


on us. 


INCORPORATED 


The Monster, otherwise known to his friends as 
“Munchman", is one of the most fun and exciting 
games Texas Instruments has ever had. And now, 
he can be yours at no cost whatsoever during 
our Texas Instruments Home Computer Free 
Software Offer Here's how it works: 

If you buy any four Texas Instruments Solid 
State Software ™ modules, or a Texas Instruments 
software album (three modules in a convenient 
storage package) between February 1 and 
May 15,1982, we'll send you the exciting new 
“Munchman Arcade Game" absolutely free. 

The modules you choose can be from any 
category: Home Finance, Children's Education 
or Entertainment. And the Munchman will be 


Munchman is an offer worth $39.95, but 
with a deal like this, people are going to eat il 
up. So hurry. Take the coupon in this ad 
to your participating retail outlet... 
and set the monster free. 

Texas Instruments 



iC 1982 Texas Instruments Incorporated 


Mail to: 

‘'Munchman” Offer 

PO. Box 725, Dept. HC-HBO, 

Lubbock .Texas 79491 

Yes, I want to set the Monster free I am enclosing a proof-of- 
purchase with this coupon Please send ’'Munchman" to: 


Name 


Address 


City State Zip Phone 


Serial # of Tl 99/4 Console Age of Buyer Occupation 


No of children Ages Name of store where purchased 


Intended Use Home Personal Finance Education 
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MINDSTORMS: CHILDREN, 
COMPUTERS AND POWERFUL 
IDEAS 

By Seymour Papert 
The definitive work on the philoso¬ 
phy behind LOGO. Excerpted in 
the Vo I. l f No. 1 issue of this mag- 

Hardcover, $13.95 
1980, 230 pages, 6x9 


BASIC COMPUTER PROGRAMS 
FOR BUSINESS : VOL. 1 

By Charles D. Sternberg. 

Each program is documented with a 
description of its functions and op¬ 
eration, a listing in BASIC, a sym¬ 
bol table, sample data, and one or 
more samples. 

Volume 1 contains over 35 pro¬ 
grams covering: budgets, depreci¬ 
ation, cash flow, property compari¬ 
sons, accounts payable, order entry, 
warehouse locations, inventory turn¬ 
over analysis, job routing, resource 
allocation, production scheduling, 
etc. 

volume 1, paper, $12.95 
1980, 384 pages, 7x 10 

BEGINNER'S GUIDE FOR THE 
UCSD PASCAL SYSTEM 

By Kenneth Bowles 
This highly informat ive book is writ¬ 
ten by the originator of the UCSD 
Pascal System. It is designed as an 
orientation guide for learning to use 
the UCSD Pascal System, and fea¬ 
tures tutorial examples of program¬ 
ming tasks in the form of self-study 
quiz programs. Once familiar with 
the system you will find the guide 
an invaluable reference tool for 
creating advanced applications. 

paper, $12.95 
1980, 204 pages, 6x9 


BASIC COMPUTER PROGRAMS 
FOR THE HOME 

By Charles D. Sternberg. 

An invaluable book containing over 
75 practical home application pro¬ 
grams that will be helpful to the 
novice or experienced owner in in¬ 
creasing the usefulness of any home 
computer. Each program is docu¬ 
mented with a description of its 
functions and operation, a listing in 
BASIC, a symbol table, sample da¬ 
ta, and one or more samples. 

paper, $11.95 
1979, 336 pages, 7x10 

GAME PLAYING WITH BASIC 

By Donald D. Spencer. 

Enjoy the challenge of competition 
with your computer. Amuse your¬ 
self with such games and puzzles as 
3-D Tic-tac-toe, Nim, Roulette, Ma¬ 
gic Squares,the 15 Puzzle, Baccarat, 
Knight’s Magic Tour, and many 
others. The writing is nontechnical, 
allowing almost anyone to under¬ 
stand computerized game playing. 

paper. Si 1.50 
1977, 176 pages, 6x9, il/us. 

BASIC COMPUTER PROGRAMS 
IN SCIENCE AND ENGINEERING 

By Jules H. Gilder. 

Save time and money with this col¬ 
lection of 114 ready-to-run BASIC 
programs for the hobbyist and en¬ 
gineer. There are programs to do 
such statistical operations as means, 
standard deviation averages, curve¬ 
fitting, and interpolation. There are 
programs that design antennas, fil¬ 
ters, attenuators, matching net¬ 
works, plotting, and histogram pro¬ 
grams. 

paper, $11.95 
1980, 160 pages, 6x9, ill us. 


PRACTICAL BASIC PROGRAMS 

Edited by Lon Poole 
Here is a new collection of 40 pro¬ 
grams you can easily key in and use 
on most microcomputers. Each 
program does something useful. 
Practical BASIC Programs is espe- 
daily useful in small business appli¬ 
cations. It solves problems in fi¬ 
nance, management decision, math¬ 
ematics and statistics. It requires no 
prior programming knowledge. 
Each program is thoroughly docu¬ 
mented. The book contains sample 
runs, practical problems, BASIC 
source listings, and an easy to fol¬ 
low narrative to help you realize 
the potential uses of each program. 

paper, $16.50 
1980, 200 pages, 8 V? x 11 


INTRODUCTION TO Tl BASIC 

By D. Inman, R. Zamora, 
and R. Albrecht. 

This comprehensive work will teach 
you all about computersand BASIC 
for use with the Texas Instruments 
Home Computer. Even if you’ve 
never worked with a computer, you 
can now teach yourself how to use, 
program and enjoy the Tl Home 
Computer with this entertaining, 
and easy-to-read work. The authors 
have carefully constructed this in¬ 
troduction so that you will soon be 
writing BASIC programs and ex¬ 
ploiting ail of the excellent features 
of the Tl machines. Its 14 chapters 
and Appendices cover all of the es¬ 
sential programming statements and 
machine features. 

paper, $12.95 
1980, 384 pages, 7x10 


INTRODUCTION TO PASCAL 
(INCLUDING UCSD PASCAL) 

By Rodnay Zaks 

This is the first book on Pascal that 
can be used by persons who have 
never programmed before, but 
more generally it is a simple and 
comprehensive introduction to 
standard and UCSD Pascal for any¬ 
one—beginner to experienced pro¬ 
grammer—who wants to learn the 
language rapidly. The logical pro¬ 
gression and graduated exercises— 
designed to provide practice as well 
as te<! skill and comprehension- 
enable ‘he reader to begin writing 
simple programs almost immediate¬ 
ly. 

paper, $15.95 
1981, 440 pages, 7x9 


BEAT THE ODDS: MICRO¬ 
COMPUTER SIMULATIONS OF 
CASINO GAMES 

By Hans Sagan. 

Here’s an extremely useful program¬ 
ming guide that provides realistic 
simulations of five popular Casino 
games: Trente-et-Quarante (Thirty 
and Forty), Roulette, Chemin-de- 
Fer, Craps, and Blackjack. Each of 
the five chapters has the same struc¬ 
ture. It begins with a computer run, 
displaying facets of the programs, 
followed by an explanation of the 
objectives and the physical execu¬ 
tion of the game. Acceptable bets 
and how to place them are discussed 
and systems and/or strategies laid 
out. Finally, the computer program 
is developed and various modifica¬ 
tions of the program are detailed. 

paper, $9.95 
1980, 128 pages, 6x9 


Use the order card in the back of this magazine, or itemize your order on a separate piece of paper and mail to: 
99'er Magazine/Book Dept., 2715 Terrace View Drive, Eugene, OR 97405. Be sure to include check or 
detailed credit card information. No. C.O.D. orders accepted. Add $1.50 postage & handling for 
1 book, $2.00 for 2 books, or $2.50 for 3 or more books. Please allow 4-6 weeks for delivery. 

If there is a question regarding your order please write to Customer Service at the above address. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
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' DMP Series 
perior- . : 
pitijffhg affor- . 
the DMP 2, 

advantages of multi-colored plots 

^p): surfaces, j 
the standard 

KRiSpje- of capabilities such as 
^^||§^^|trds, ; ■ interfaces andfp 
|^p|i^p|'5|h»e's a model for vir-v 
fopf piry j^otting application/ 


line which made low-cost, high 
performance digital plotting a 

W&f. £i’■ ../V. 


&-Pen Models Also Available. 4m 

§;.. If-ym&te&T 

■ capability, , take ■ a 

b-pen ■ opm|p||i|||ilia|p|^^| 

■ DMP. 5, .6, -'-and. ^p^du can^^p 
S-pen multi-colored plots on illll 

ir* ir :(DihbA3bsdMi®lii 

Why wait? Let us send you 
complete information on.tf^^f^ 
breakthrough in affordable, multi¬ 
pen plotting.. Cohtai^-mom^m^^ 
strument, P. O. Box P 

fexas 78761. (512) 
rush literature 

Texas , call toll free 1-800-531-5205 
for technical informa 
operator #5. Jw Europe cowfitefeip 
Houston Instrument, Rochester- 
loan 6, 8240 Gistel, 

Phone 059/27-74-45.4 


Now, with our new 6-pen 
option, there's an exciting new 
dimension in the DMP Series' ver¬ 
satility. Imagine two standard 
models with RS-232-C and parallel 
interfaces, four intelligent models 
with RS-232-C orCentronics®com- 
patible interfaces, a choice of con¬ 
trols, resolutions, and pen speeds. 
Add to this the ability to plot with 
6-pens on paper, vellum or mylar 
(ideal for overhead projectors) and 
you have the ultimate plotter 
price/performance combina¬ 
tion — the perfect choice for the 
user or OHM. 


Big Performance in a Small Plotter 
Since it's introduction, the 
HIPL0T DMP Series has been rec¬ 
ognized as the innovative plotter 


BAUSCH & LOMB 


TM Trademark of Houston Instrument. 
■US. Suggested retail prices. 
Centronics®; registered trademark of 
Centronics Data Computer Corp. 






































Tex-Thello ... from p. 

fn 

1710 

IF A (I, J)OAl THEN 1750 

2330 

IF TYP€<>2 THEN 2390 

2950 

REM SET COMPUTER MOVE 

3600 

o / 

1720 

NEXT J 

2340 

S1—104 

2960 

E X TRAP— — 1OO 

3610 

1030 

TYPE-3 


1730 

NEXT I 

2350 

92* 105 

2970 

FOR X-l TO e 

3620 

1060 

A<X,Y)-4 


1740 

BOTO 1810 

2360 

S3-106 

2980 

FOR Y-l TO 8 

3630 

1070 

GOSUB 2330 


1750 

IF PL-1 THEN 1780 

2370 

34*107 

2990 

IF A < X,V)< >0 THEN 4110 

3640 

1 080 

NEXT Y 


1760 

PL-1 

2380 

SO TO 2430 

3000 

GOSUB 2530 

3650 

1090 

NEXT X 


1770 

GOTO 1190 

2390 

Sl-112 

3010 

IF EXTRA-0 THEN 4110 

3660 

1 IOO 

FDR 1-3 TO 6 


1780 

PL-2 

2400 

S2*l13 

3020 

IF TURN<57 THEN 3040 

3670 

1110 

FOR J“3 TO 6 


1790 

GOTO 1190 

2410 

S3—114 

3030 

HARD-1 

3600 

1120 

IF A <I,J > < >1 THEN 1140 


1800 

REM END MAIN LOOP AND 

2420 

S4-115 

3040 

IF H^cD-1 THEN 4070 

3690 

1130 

A <I,J > *0 



BEGIN TOTALS REGION 

2430 

XI—7+2tX 

3050 

IF X-l THEN 3300 

3700 

1 140 

NEXT J 


lfilO 

TDT1-0 

2440 

X2-X1+1 

3060 

IS.X-8 THEN 33BO 

3710 

1150 

NEXT 1 


1 820 

TOT2-0 

2450 

Yl-3+2*V 

3070 

IF Y-l THEN 3260 

3720 

1160 

PL-1 


1830 

FOR I-i TO B 

2460 

Y2-V1+1 

3080 

IF Y-B THEN 3260 

3730 

1170 

TURN-5 


1840 

FOR J-l TO 8 

2470 

CALL HCHAR <Y1,X1,S1) 

3090 

IF HARD-2 THEN 4070 

3740 

11 BO 

REM BEGIN MAIN LOOP 


1850 

IF A < 1, J > —3 THEN 1890 

2480 

CALL HCHAR <Y1 , X2, S2) 

3100 

IF X-2 THEN 3100 

3750 

1190 

FOR 1-1 TO 10 


1860 

IF A(1,J)< >4 THEN 1900 

2490 

CALL HCHAR <Y2,XI,S3) 

31 lO 

IF X—7 THEN 3180 

3760 

1200 

CALL HCHAR(23,1+7,PLAY<PL,I)> 

1870 

T0T2-T0T2+1 

2500 

CALL HCHARIY2,X2 f S4> 

3120 

IF Y=2 THEN 4070 

3770 

1210 

NEXT I 


1880 

GO TO 1900 

2510 

RETURN 

3130 

IF Y=7 THEN 4070 

3780 

1220 

CALL VCHAR(23,23,120) 


1890 

TOT1—TOT 1 + 1 

2520 

REM EXTRA SQUARES 

3140 

IF X*X+YlY+36<>9«CX+Y) 

3790 

1230 

CALL VCHAR<23,28,120) 


1900 

NEXT J 

2530 

EXTRA-l 


THEN 3160 

3800 

1240 

IF COMPLAY-PL THEN 1340 


1910 

NEXT 1 

2540 

FOR I-i TO 3 

3150 

EXTRA-EX7RA+1 

3810 

1250 

CALL KEY(0,RE,ST) 


1920 

IF T0T2OT0T1 TftN 1950 

2550 

FOR J-t TO 3 

3160 

EX IRA-EXTRA+4 

3820 

1260 

IF STOl THEN 1250 


1930 

PRINT "DRAW 32 TO 32" 

2560 

U-X+DIRU ) 

3170 

GO TO 4070 

3830 

1270 

X-RE-4B 


1940 

GO TG 2050 

2570 

V-Y+DIR(J) 

3180 

IF Y-2 IHEN 3210 

3840 

1280 

CALL VCHAR<23,23,RE) 


1950 

PRINT 

2580 

IF U-X THEN 2590 

3190 

IT Y -J THEN 3210 

3850 

1290 

CALL KEY<0,RE,ST) 


1960 

PRINT "AT A SCORE OF"| 


ELSE 2600 

3200 

GO TU 4070 

3860 

1300 

XF STOl THEN 1290 



T0T1;" TO " \ T0T2| M :“ 

2590 

IF U-Y THEN 2790 

3210 

U- (7*X —9) /5 

3870 

1310 

Y—RE—48 


1970 

PRINT ■ WINS" 

2600 

IF PL—l THEN 2620 

3220 

V-(?*Y-9>/5 

3880 

1320 

CALL VCHAR(23,28, RE) 


1980 

IF TOT1>TQT2 THEN 2010 

2610 

IF A <U,V> —3 THEN 2630 

3230 

IF A <U,V)>1 THEN 4070 

3B90 

1330 

60 TO 1370 


1990 

PW1N-2 


ELSE 2790 

3240 

EXTRA-EXTRA-12 

3900 

1 340 

GOSUB 2960 


2000 

GO TO 2020 

2620 

IF A <U,V)—4 THEN 2630 

3250 

GO TO 4070 

3910 

1350 

CALL VCHAR<23,23,48+X) 


2010 

PWIN—1 


ELSE 2790 

3260 

IF HARD-2 THEN 3360 

3920 

1360 

CALL VCHAR<23,28,48+Y) 


2020 

FOR 1-1 TO 10 

2630 

U-U+DIR <I) 

3270 

FDR J-l TO 8 

3930 

1370 

IF X >8 THEN 1460 


2030 

CALL HCHAR <23,I + l, 

2640 

V-V+OIR <J) 

3200 

EDGE <I)-A <1,V > 

3940 

1380 

IF X<1 THEN 1460 



PLAY <PW JN, I ) ) 

2650 

IF A<U,VK*1 THEN 2790 

3290 

NEXT I 

3950 

1390 

IF Y >0 THEN 1460 


2040 

NEXT I 

26*0 

IF A<U,V)—2 THEN 2790 

3300 

FOR 1*1 TO EXTRA 

3960 

1400 

IF Y<1 THEN 1460 


2050 

PRINT 

2670 

IF PL-1 THEN 2690 

3310 

IF EYCIIOV THEN 3330 

3970 

1410 

IF A < X,Y)>1 THEN 1460 



x " PLAY AGAIN*? CY/N)"| 

2600 

IF A <U,V)—4 THEN 2700 

3320 

EDGE(EX <I> >-PL+2 

3980 

1420 

GOSUB 2530 


2060 

CALL KEY <0,K,S) 


ELSE 2630 

3330 

NEXT I 

3990 

14 30 

IF EXTRA>0 THEN 1490 


2070 

IF K—89 THEN 130 

2690 

IF A <U,V)—3 THEN 2700 

3340 

Z-X 

4000 

1440 

GOSUB 2120 


2080 

IF K<>78 THEN 2060 


ELSE 2630 

3350 

GO TO 3570 

4010 

1450 

IF GW-0 THEN 1640 


2090 

STOP 

2700 

U-X+DIR(1> 

3360 

EXTRA-EXTRA*3 

4020 

1 460 

CALL SOUND<500,200,3) 


2100 

REM 

2710 

V—Y+DIR <J) 

3370 

GO TD 4070 

4030 

14 70 

IF COMPLAY-PL THEN 1640 


2110 

REM IS THERE A 

2720 

IF A <U,V)—PL+2 THEN 2790 

3300 

IF Y-l THEN 3520 

4040 

1 480 

GOTO 1220 



LEGAL MOVE? 

2730 

EX (EXTRA)-U 

3390 

IF V—8 THEN 3520 

40SO 

1490 

A < X,Y)—PL+2 


2120 

SW-0 

2740 

£Y(EXTRA)—V 

3400 

IF HARD-2 THEN 3500 

4060 

1500 

FOR I—X—1 TO X+l 


2130 

zzx-x 

2750 

EXTRA-EXTRA+1 

3410 

FOR 1-1 TO 8 

4070 

1510 

FOR J-V-l TO Y+l 


2140 

Z ZY-Y 

2760 

U-U+DIR <I) 

3420 

EDGE(I)*A<X, I) 

4080 

1520 

IF A(1,JX>1 THEN 1540 


2150 

FOR X-l TO a 

2770 

V—V+D1R <J) 

3430 

NEXT 1 

1530 

A ( I,J)*0 


2160 

FOR Y-l TO 8 

2780 

GO TO 2720 

3440 

FOR 1-1 TO EXTRA 

4<>90 

1540 

NEXT J 


2170 

IF A < X,YX >0 THEN 2210 

2790 

NEXT J 

3450 

IF EX<I><>X THEN 3470 

4100 

1550 

NEXT 1 


21 BO 

□OSUB 2530 

2800 

NEXT I 

3460 

EDGE <EY <1)>—PL+2 

4110 

1560 

TURN-TURN*1 


2190 

IF EXTRA-O THEN 2210 

2010 

EXTRA-EXTRA-1 

3470 

NEXT 2 

4120 

1570 

TVP£—2 


2200 

SW-l 

2820 

RETURN 

3480 

Z-Y 

4130 

1580 

IF PL®1 THEN 1600 


2210 

NEXT Y 

2030 

REM COLOR ADDITION 

3490 

GO TO 3570 

4140 

1590 

TYPE-3 


2220 

NEXT X 


SQUARES 

35CH> 

EXTRA-EXTRA*3 

1600 

GOSUB 2270 


2230 

x-zzx 

2840 

XX-X 

3510 

80 TO 4070 

4150 

1610 

GOSUB 2530 


2240 

Y«ZZY 

2850 

YY-Y 

3520 

IF HARD-2 THEN 3550 

4160 

1620 

GOSUB 2840 


2250 

RETURN 

2060 

FOR K-l TO EXTRA 

3530 

EXTRA-EXTRA+14 

4170 

1630 

IF TURN-65 THEN 1810 


2260 

REM COLOR ONTO 

2870 

X-EX <X) 

3540 

60 TO 4070 

4180 

1640 

IF PL-1 THEN 1670 



BOARD ROUTINE 

2880 

Y-EY <K) 

3550 

EXTRA—EXTRA+6 

4190 

1650 

Al-4 


2270 

IF rvPEOl THEN 2330 

2890 

GOSUB 2270 

3560 

GO TO 4070 

4200 

1660 

GOTO 1680 


2280 

SI-96 

2900 

A < X,Y)-PL+2 

3570 

CORN—0 

4210 

1670 

Al-3 


2290 

S2-97 

2910 

NEXT K 

3580 

FOR 1-1 TO EXTRA 

4220 

1680 

FOR 1-1 TO 8 


2300 

S3-98 

2920 

X-XX 

3590 

IF 2> <EX <I)”2)* 

4230 

1690 

FOR J-l TO B 


2310 

34-99 

2930 

Y-VY 


<EX (1) “7) ♦ <EV < 1 ) -2> * 

4240 

1700 

IF A<I,J><-1 THEN 1720 


2320 

OO TO 2430 

2940 

RETURN 


<EY (I)—7)—0 THEN 3610 



GO TO 5660 

U»<7*EX<1)-9>/5 

V-(7*EY < 1 >—9)/5 

.19 A(U,VK-i THEN 3650 

GO TO 3660 

CORN-1 

NEXT I 

TYPE-O 

IF EDGE Cl>-PL+2 THEN 3730 
LT-EDG£<1) 

IF LTOO THEN 3740 
L.T-1 

SO TO 3740 
LT-2 

FOR 1-2 TD 2-1 
IF EDGE(I)-PL+2 THEN 3800 
IF EDGED X-l THEN 3790 
LT-EOGE(I) 

GO TO 3800 

LT-l 
NEXT I 

IF LT-2 THEN 3970 
IF EDGE (8) -PL-*-2 THEN 3870 
HT—EDGE(8) 

IF HTOO THEN 3880 
HT-1 

SO TO 38 BO 
HT-2 

FOR 1*7 TO 24-1 STEP -1 
IF EDGE(I)“PL+2 THEN 3940 
IF EDGE < I) < * 1 THEN 3930 
HT-EDGE(I) 

GO TG 3940 
HT«1 
NEXT I 

IF HT-2 THEN 3970 
IF HTOLT THEN 4030 
TYPE-2 

IF CORN—O THEN 4010 
EXTRA-EXTRA-B 

BO TO 4070 

EXTRA-EXTRA+B 
GO TO 4070 
IF CORN-C THEN 4060 
EXTRA-EXTRA-12 
60 TO 4070 

EXTRA-EXTRA-4 

IF EXTRA>£XTRAP THEN 40B0 

ELSE 4110 

EXTRAP—EXTRA 

ZX-X 

ZY-Y 

NEXT Y 

NEXT X 

IF EX TRAP—100 THEN 4140 

ELSE 4210 

FOR X—1 TO 0 

FOR Y— J TD 8 

IF A<X,Y)>1 THEN 4190 

ZX-X 

ZY-Y 

NEXT Y 

NEXT X 

X-ZX 

Y-ZV 

RETURN 
END 


Force 1 .. .from p. 36 

ioo rem immtm 

110 REM * FORCE 2 « 

120 REM l«tt«****** 

130 REM BY M.K. &ALTHROP 
140 REM 99'ER VERSION 1.S.1XB 
150 REM 

160 CALL CLEAR 
170 GOSUB 1510 

1B0 DISPLAY AT<2,10>«“FORCE 1" 

190 DISPLAY AT(4,3)»"LEVEL OF D1FFICULTYi" 

200 DISPLAY AT<6,5)»”1- BEGINNER- si DISPLAY AT<7,5)x 
"2. NOVICE" II DISPLAY AT<B,5)s"3. INTERMEDIATE" 
210 DISPLAY AT<9,5)f w 4. SEMI-PRO” »i DISPLAY AT<lO,3)i 
"5. PRO" 

220 ACCEPT AT(11,3)VALIDATE <DIGIT)SIZE<1>iLl il L*L1I4 
230 RANDOMIZE 
240 CALL CLEAR 

250 FOR CD-I TO 8 I I CALL COLOR(CO,16,l>xi NEXT CO 
260 COU-O it D-l si DIS-11000 «i IF SC>-25 THEN L-Lt2 


Line Nos. 
\ 60-240 
250-490 
500-590 

600^10 

620-640 

650 

660-680 


EXPLANATION OF THE PROGRAM 

Force 1 


Display Levels of difficulty; accept answer. 
Assign variables, color, and characters. 

Read keyboard, branch to subroutine, or 
adjust variables. 

Adjust distance to alien; branch to display- 
new alien ship. 

Randomly change motion of alien ship. 
Change motion of stars. 

Display score, time; check for out of time 
(time>= 1000). 


700-840 

850-870 

880-920 

930-970 

980 1070 

1080-1190 
1200-1220 
1230 1270 
1280 

1290-1320 

1330-1380 

1390-1500 

1510-1610 


Display laser beams on screen. 

Assign alien space craft to a new location. 

Fire laser, check for hit. 

Alien destroyed. Adjust score, re-initializc 
variables. 

Subroutine when hit by alien; branch for 
bonus, or branch to end of-game messages. 
End-of-game messages. 

Check to play again. 

Change alien shape. 

Check for alien to fire back. 

Alien is at max size, and moves off screen 
faster. 

Alien fires and hits your ship; sound effects. 
Display star pattern. 

Display title page. 


CHAR <89, "8040201008040201“) 
CHAR<91,"C0EO7O381COEO703"> 
CHAR <93,“E0F0F87C3E1F0F07"> 
CHAR<95,“C06030180C060301") 

CHAR<97,-8080808080808080“) 
C)**R <99, "FF-> 


i IF 

CHAR < 88,"0102040810204080">ii 
CHAR<90,"O3O7OE1C307OEOCQ">I: 

CHAR < 92,"070F1F3E7CFBFOEO-)11 
CW*R<94, "03060C183060C0BO“ > x1 
COLOR(B,1,1)IS CALL SCREEN<2> 

CHAR <96,"0101010101010101 ">:i CALL 
330 CALL CHAR 198, •OOOOOOOOOOOOOOFF">ii CALL 
340 CALL COLOR <9,16,1) 

350 CM -L VCHAR<7,12,96,9)i: CALL VCHAR<7,21,97,9> 

360 CALL HCHAR16,13,99,8>s: CALL HCHAR<16,13,99,8) 

370 CALL CHAR <33,"FF"):i CALL CHAR<34,"OIOIOIOIOIOIOIOI“) 

300 CALL VCHAR <12,15,33> 5l CALL VCHAR<12, IB,331ix CALL VCHAR<10,16,34)*x CALL 
VCHAR< 13, 16, 34) 

390 FOR COL—10 TO 12 :i CALL COLOR<COL,7,1)at NEXT COL 
400 GOSUB 410 ts GOTO 500 

410 CALL CHAR<104,"00000008")r: CALL CHAR<105,"00000018“)ii CALL CHAR<106,"OOOOO 
OlC" > 

420 CALL CHAR<107,"0000003C-)ix CALL CHrftf* (lOS."0000183C ")ii CALL CHAR<109,-OOOO1 

C3E " > 

430 CALL CHAR <1lO,"00003C7E19"> x x CALL CHAR<111,"0G187EFF3C42") 

440 CALL CHAR< U2, ,, OOOC1E7FFF3F40"> i i CALL CHAR < 113, "OO" ) i i CALL 
080C00080"):S CALL CHAR<115, 'OO”) 

450 CALL CHAR<116,’000000061F7FFFFF">ii CALL CHAR<117,"3F204O")Ix 
"G000QO0080E0F0FO") t i CALL CHAR <119,"CO4O20-> 

460 CALL CHAR <120,"OOOOOOOOO1073FFF"> j: CALL CHAR <121,"FF1F1F3U6040"):t CALL 
CHAR <122,"0000000080EOFCFF") 

470 CALL CHAR <123,"FFF0F0OCO6O2") 

480 CALL CHAR <124,-O2604CD70O309C01"> 

490 RETURN 

500 CALL COLOR<12,7,1) 

510 GOSUB 700 a GOSUB 850 :i GOSUB 1390 
520 CALL KEY <0, K, S) 

530 CALL POSITION(#1,PG1,P02) 

540 IF K*13 THEN GOSUB 880 

550 T—INT <RND*10)s; IF T-4 THEN DEV-L/lO-INT<RND*L/5>: 

i DEU=L/10-INT<RND«L/5)ELSE DEV.DEU-O 
560 IF k-69 THEN Dl-Di+L/5 s; SA-SA+L/5 
570 IF k=88 THEN Dl-Di-L/5 :: SA-SA-L/5 
580 IF K-83 THEN D2-D2+L/5 xx SB-SB+L/5 
590 IF K=6S THEN D2-D2-L/5 <i SB*SB-L/5 

600 DIS-DJS-<L*IS)t! D-ll-iNT(DIS/IOOO)ii IF DISv200 THEN SOSOS 1270 n GOTO 620 


CHAR <114,"OOOOO 
CALL CHAR <118, 


DISPLAY 

DISPLAY 

DISPLAY 

DISPLAY 

DISPLAY 

DISPLAY 

DISPLAY 

DISPLAY 

DISPLAY 

DISPLAY 

DISPLAY 

DISPLAY 


NEXT SM 


GOTO 520 


"jCHfi»<93> 

"|CHR*<93> 

-jCHR*<93> 

"|CHR* <93> 

"jCHR* <91) 

"ICHR*<91> 

“|CHR* < 91) 

“;CHR« <91) 

Il DISPLAY AT<16,19>SIZE<1)I 


Y" 

X DISPLAY 




990 


IF Dv9 THEN GOSUB 1230 ELSE ON D-B GOSUB 1240,1250,1260 
Dl-Dl+DEV* <D/11) * « D2-D2+DEU* <D/11 > 

CALL MOT ION < tt 1, D1, D2 > 

IF S-O THEN 660 

FOR SM—2 TO 15 *1 CALL MOT I ON < #SM, SA, SB) I 
CALL SOUND<-100,800,15) 

TIME-TIME*! i; IF TIME-IOOO THEN 900 
DISPLAY AT <1,3>i“SCOREi"|SC,"TINEi“|TIME 
CALL CHARSET 

DISPLAY AT <24,2) ! 0*<* <92> $ " 

AT<23,3)iCHR* <92>|" 

AT<22,4)iCHR»<92>j" 

AT(21,5)xCWR*<92>|" 

AT<20,6)I"Z 
AT(19,7)t"Z 
AT <18,8>s"Z 
AT(17,9):"Z 
AT <16,10>SIZE<1):"~" 

AT <15,1i> SIZE <6>: 

AT <14,12)SIZE <6> i "X 
AT < 13, 13)SIZE (1) x **X" 

AT<12,14)SIZE <2>i"XY" 

CALL HCHARdl, 16,32,2) 

RETURN 

IF 5F1-0 THEN Dl-INT<L-(RNDtL*2>>xt D2-INT<L-<RND*L*2))ix 
104,7,INT <RND*256>+1, INT (RND42S6)+1,01/<11/D> ,D2/dl/D>) 

SP1—1 ii D=1 ii DIS-llOOO 
L-L+l ri RETURN 

CALL COLOR<B,7,1)rs CALL COLOR(8,1,1) 

CALL COINC(*1« 87,124,D,Cl) 

CALL SOUND<20,880.2,990,2,10000,30,-4,2) 

IF Cl—1 THEN SPl-O xx CALL DELSPRITE (#1) I I GOTO 930 
RETURN 

SC-SC+1 11 FOR CS-1 TO 3 ii CA.L SCR£EN<7>is CALL SCREEN<2) 

CALL SOUND<500,110,2,-4,2)xx CALL HCHAR<12,16,124,2)ix CALL 
CALL SOUND<1000.110,2,220,2,330,2,-8, 2) 

CALL SOUND<1,44000,30>Ix GOSUB 820 

SA-O ix SB-0 i; D-l :t DIS-llOOO xx L-L+2 ll GOSUB 850 
RETURN 

CALL CLEAR u CALL SOUND<lOOO,440,2,550,2,660,2>ix CALL SOUND<2000,770,2, 
680,2,990,2) 

CALL DELSPRITE < ALL) 


AT <13,16)SIZE <1)t"Y 


CALL SPRITE <41, 


i NEXT CS 
HCHARdl, 16, 124, 
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Space Patrol... from p. 37 


Line Nos. 

150 

160 

170-300 

310-330 

340-370 


380-390 

400 


EXPLANATION OF THE PROGRAM 
Space Patrol 

Clears screen and makes it black. 

Sets colors of letters and numbers to white. 
Displays game title while defining graphics 
characters. 

Clears screen; lets user choose joysticks or 
keyboard. 

Clears screen; initializes energy and ships de¬ 
stroyed; randomizes; lets user choose high or 
low skill level; sets magnification 3 for high 
level, 4 for low level. 

Sets colors for stars; randomly places 40 stars 
on screen. 

Creates gun sight in center of screen. 


410 

420 

430 

440-450 

460 

470-510 


520-570 


Displays energy level and number of ships de¬ 
stroyed at bottom of screen. 

Randomly selects number from 2 to 6; if the 
number is 5 or 6 branches to the satellite rou¬ 
tine, otherwise a supply ship is defined. 
Changes colors of stars so they will twinkle. 
Randomly sets speed, direction, and location 
of supply ship. 

Branches to joystick or keyboard input to 
move gun sight. 

Checks to see if Fire button or key is pressed; 
if so, stops motion of gun sight, makes laser 
sound, checks for a hit, and shows a red laser 
blast; decreases energy by 10. 

If ship is hit, changes sprite #3 to red explo¬ 
sion, makes explosion sound, increments ships 
destroyed, reduces energy by 10. deletes 
sprite #3. Checks for 15 ships destroyed or 
out of energy for end of game or returns 


580-590 

600-650 

660-700 

710-740 

750-830 

840-860 

870 

880-930 


sprite #1 to gun sight and branches to begin¬ 
ning of new target loop. 

Sounds and prints warning for satellite launch¬ 
ing. 

Creates satellite sprite and gradually increases 
the size. 

Moves scope if user indicates or tests for hit if 
fire button or key is pressed. Energy is re¬ 
duced by 10 for each shot fired, 
if satellite is hit, it explodes; if not there is a 
larger blast and energy level is reduced by 50. 
Sounds and messages for end of game de¬ 
pending on number of ships or energy level. 
Displays option to play again. 

Subroutine to move gun sight with joystick. 
Subroutine to move gun sight with arrow keys 
on keyboard. 


100 

110 
120 
130 
140 
150 
160 
170 
1 BO 


w=m mmmiMiMi 
REM * SPACE PATROL * 
REM MIIIIIMMimi 
REM BY DEAN CLEVELAND 
REM 99 FR VERSION 1.5. 


1 


Note: 

If using joysticks with the TI-99/4A, 
release the ALPHA LOCK key. 


CALL CLEAR if CALL SCREEN<2> 

FOR X-Cl TO B ii CALL COLOR 1X,16, I>xi NEXT X 

DISPLAY A f 4 9, 4 > BEEP (“tit SPACE PATROL t * I - , p Y DEAN CLEVELAND" 

” ) ^SHOT 112 * " 1 1ooooo<i<»ooooooiK’«XK»ooocKK>ooeocoeooc*oooooo<KXi 

^CMARU 16, "0209200421DSOl 5<X*0128020044006002000440021000024810024009401 1 

700 400") M3LJN 'siBH '5004000400040004u004u0040001500540001OOOlOOO1OOQ1OOOI0001005 

210 CALL CHAR<103,"OOOOOOIB")t* CALL CHAR(111,"OOO0001 ")ij CALL CHAR<95."1*000001 
Ol")!STARS 


520 

330 

540 

350 

560 

570 


CALL PATTERNC43,116) 
SD-BD+1 ii LB-LB-10 
CALL SOJND<200,-7.5 )t i 
FOR L-l TO BO ii NEXT 
DISPLAY AT(23,17)i5D i 
• IF SD>14 THEN 810 ci 
CAH. PATTERN<«1,104)ii 


is CALL COLORf#3,7.#1,1) 


CALL SOUND<700,-7,2) 

L ii CALL DELSPRITE(#3) 
i DISPLAY AT <24,25)iLB 
IF LB<10 THEN 780 
GOTO 420 


I CALL COLOR(#1,16)1 


AT <1.9) 


I"**-WARNING—*1" ii CALL SOUND<1 OO,600. 0 , 700. 


190 


220 

230 

240 


270 


2 BO 


L CHAR < 132, M C>00C0DO3O7OE07030D0C00OO0000000O0098De£07OB870€0De9B000OO0OOO 
i 1 *) ! K3 


) 


TR# <1)-"000000003840QBBF8F884Q380000000000000000181412F1F214181000000000" 

TR#( 2 )- *01 41414l 7V 7 17F7F477F404040400000eOfl282S2FE8EFEFEE2FE020202020000- 
_ TR»<3)-"00000€0€OEO€OeOE3F7FCECE7F3FlF000000707070707070FCFE7373FEFCF800“ 

250 TR* <4)- M 010lOl0207E19l9F9F90Fl607F00000080808040EOQF9lFlFl110FO6FEOOOOOO" 

260 ooo^j mo* C 124 ‘"ooooooooooooo201°i02 QOooooooooooooooocxx;oocx>4obo<x>4oooooooooo 

OOO"") l2S ’ ’ < - W -*- M -^*OD030607030D040000<X>000000000020BOCOE060COB0200000<X>000 

CALL 

000 * 

29<> 600^) ( *'00606113OFOF1E3CAE1OOFOF13616OOOOOO686C8FOFOB07C3C78FOFOC886O 

300 14 °* " COC1271FlF3A3D7A7A3D32lFlF27 ClCOO383E4F85CBC3€3EAC5CF0F8E483O 

CALL CLEAR 

DISPLAY AT < 10, 1) i "CHOOSE METHOD OF Ih*»UTi". i" 

" 2 KEYBOARD—ARROW KEYS"i *" AND 'Y' 

CALL KEY 10.KEY,STAT)iz IF <KEY<49)♦(KEY>30)—1 
CALL CLEAR ii LB-400 ii 90-0 .i RANDOM{ZE 
DISPLAY AT(10,1)»"CHOOSE SKILL LEVEL*"t 1 

CALL KEY <0,KEY,STAT)ii IF <KEY<49)♦<KEY>50>—1 
CALL MAGNIFY <SK+2)Ii CALL CLEAR 
CALL COLOR(8.16,1,9,11,1,10,3,1) 

FOR X-1 TO 40 i> CALL HCMAR<INT(234RND*1),(NT <26*RND+3), 

INT<3*RND+l)*B+07>ii NEXT X 
CALL SPRITE!#!, 104. 16.98. 130 

DISPLAY AT <23,1) l"SHIPS DESTROYED-",SD»"ENERGY UNITS REMAIN!NO—|LB 
TAR-1NT<6*RND>+1 it IF TAR>4 THEN 500 Ii CALL CHAR<120.TR#<TAR)) 

FOR L-l TO 4 >i CALL COLOR < INT <2*RN0«-9> , INT < 11 *RND«-3> , 1 )i * NEXT L 
VM-INT(l9*RND>-9 it HN-INT(304RNO)-19 ii IF VM-0 OR HM-0 THEN 440 
450 CALL SPRITE <#3, T20, I NT < 1 4»RND+3) ,210. INT <256>RND) ♦ 1 , VM, HM) 

- JA ON IMP GOSUB 070,880 

CALL KEY <2, K. S) i i IF KOIB THEN 460 it CALL MOT I ON < * 1,0. O) 

CALL SOUND<300, 1 BOO,2,2300,2.2800.2)ii CALL COlNC<ALL.HIT) 

CALL PATTERN<#1, U2),i CALL C0L0R<#1.7> 

IF HIT THEN 520 u LB-LB-10 

CALL COLOR<•!,16)ii CALL PATTERN!#!,104)ti DISPLAY AT<24 f 23)iLB i 
I IF LB< 10 THEN 780 ELSE 460 


310 

320 

330 

340 

350 

360 

370 

300 

390 

400 

410 

420 

430 

440 


4641 

470 

400 

490 

300 

510 


1 JOYSTICK 
TO FIRE- 
THEN 330 ELSE 

FOR HIGH"! . " 
THEN 360 ELSE 


INP—KEY—46 

2 FOR LOW" 
SK-KEY-48 


590 

600 

610 

620 

630 

640 

650 

660 

670 

680 

€>90 

700 

710 

720 

730 

740 

750 

760 

770 

780 

790 

BOO 

810 

020 

830 

840 

630 

860 

070 

880 

890 

900 

910 

920 

930 


FOR L-l TO 4 ii DISPLAY 
0,-2,O)n FOR D-l TO 30 n NEXT D 
DISPLAY AT <1,9)i“ “ ii FOR D-l TO 20 :: NEXT D »i NEXT L 
CALL SPRITE(#3, 124,4, INT <80«RND*20) , INT (1OO*RND*-0O> , 2, 2) 

FOR ATT-1 TO 5 lI CALL PATTERN<*3,ATTI4+120) 

FOR D-l TO 4 

ON INP GOSUB 870,880 

CALL KEY <2,K, 5) 11 IF K-18 THEN 670 

NEXT 0 

GOTO 700 

CALL MOT1ON<#1,0,0)I I CALL SOUND<300,1000,2,2300.2.2800,2 )»t 
3,SKtS,HIT) 

CALL PATTERN!#],112)ri CALL COLOR<•1,7>:i IF HIT THEN 740 
CALL 
S IF 
NEXT 
CALL 
CALL 


CALL COlNC(#1 . # 


1 I 


C0L0R<#1, 16)ii CALL PATTERN <• 1. 1 04 >, , DISPLAY AT <24 ,’25) 
LB<10 THEN 780 
ATT 

DFLSPRITE < #1)ii CALL MAGNlFY<4>*i CALL PATTERN<#3, 116) 
SOUND<1700,—7, 0) i . FOR D-l TO 30 i: CALL SCREEN<7)i 
i CALL SCREEN* 10) i i NEXT D rj CALL SCREEN <2) 

CALL DELSPRITEl#3):: CALL MAGNIFY <SK+2)i: L8-LB-50 
s IF LB'.-O THEN 750 ELSE 400 

CALL PAT7ERN<#3,116/1. CALL COLOR<#3,7.W 1 , 1 ),, LB-LB-10 
CALL DELSPR1TE<#1,#3).: CALL SOUND<1OOO.11O,O,J30.0,150,O) 
DISPLAY AT<0,1)i"YOUR SHIP HAS BEEN DAMAGED"i i"BEYOND REPAIR 
i"YOUR FAILURE YOU HAVE BEEN" 

DISPLAY AT<14,1)i"DEMOTED TO PRIVATE'!•" n GOTO 840 

L-l TO 6 ii CALL SOUND <60,2000,0) « » 
DISPLAY AT< 8 ,1)i"YOUR POOR SHOOTING HAS". I"CAUSED YOU TO RUN 
:"ENERGY UNITS. RETURN TO BASE" 


LB-LB- 
LB i 


10 


if DISPLAY AT <24,25):LB 


ii GOTO 540 


BECAUSE OF"x 


NEXT 
OUT OF" 


L 

. 


DNCE‘‘ YOU WILL BE SENT": *"BACK TO THE TRAINING 


DISPLAY AT(14,i>.-AT 
CENTER?" ii GOTO 040 

CALL DELSPRITE<#1).. FOR L-2000 TO 4500 STEP 250 i. CALL SOUND<100,L,O): 
i Nfc XT L 

ALL CAPT ' >IN? ""' ■ • VOUR WAB A 3UCCES9. 

DISPLAY AT<14,i>:-TO FLEET COMMANDER??" 

FOR D-l TO 700 NEXT D :: DISPLAY AT<19,1)BEEPi"PLAY AGAIN? <Y QR N)- 
CALL KEY<0,KEY,STAT)ii IF KEY-09 THEN 310 
IF KEY078 THEN 050 ELSE CALL CLEAR it END 
CALL JOYST <2,C,R).f CALL MOTION(#1,-R*4,C*4>ii RETURN 
CALL KEY<O.KEY,STAT)ii IF STAT-O THEN CALL MOT ION<#1.O,O)i. RETURN 
if K ^" 69 THEN 900 ELSE IF KEY -68 THEN 910 ELSE IF KEY -88 THEN 920 
ELSE IF KEY-03 THEN 930 .. RETURN 
CALL MOT I ON <#1,*~16, O) . I RETURN 
CALL MOTION <#1,0,16>.I RETURN 
CALL MOTION<#l f 16,0)i. RETURN 
CALL MOTION <#t,0,—16>I. RETURN 


QS 


DOIM T MISS A SINGLE ISSUE OF 9S er 

If Your 1-Year Subscription Started With Our Charter lssue.lt Will Soon Expire 

SO RENEW TODAY! 

Please use the bound-in Renewal Card in the front of this issue. 


Force 1 



iooo 

1O10 

1020 

1030 

1040 

1050 

1060 

1070 

1080 

1090 

1100 

1110 

1120 

1130 
1140 

1 150 

1160 

1170 

1180 

1190 

1200 

1210 

1220 

1230 

1240 

1250 

1260 

1270 


8CD-BCO+0C 
IF SCO>-25 AND 
"BONUS GAME" i i 
CALL CHARSET Ii 
IF SCO>—40 THEN 
IF SCO>-30 THEN 
IF SCO>-20 THEN 
IF SCO>-10 THEN 
IF BCO>—5 THEN 


SCO—SCI>—25 
GOTO 260 
CALL 
1080 
1 lOO 
1120 
1140 

1160 ELSE 


THEN TIME—1OOO n SCI-SCO .. DISPLAY AT<2,3>* 
SCREEN( 6 ).. CALL DELSPRITE<#1,#2,#3) 


1100 


STARSHIP CAPTAINS"."OF YOUR TIME."."YOUR SCORE* 


BE CONGRATULATED"i"ON YOUR FINE MISSION. FEW" 


LUCK ON FUTURE"."MISSIONS."YOUR SCORE-" 


THE ALIENS"."HAVE BEEN TURNED BACK AND" 


IN THE FIGHT, BUT YOU". 


DISPLAY AT <4, 1 > * " A VERY GOOD BATTLE. " i "YOUR NAME WILL GO DOWN IN" » "HI STORY 
AS ONE OF THE" 

DISPLAY AT 17,1)."GREATEST 
SC is GOTO 1200 
DISPLAY AT<4,1>."YOU ARE TO 
* " PILOTS HAVE ATTAINED SUCH' 

DISPLAY AT 17, D."SUCCESS. GOOD 
SC Si GOTO 1200 

DISPLAY AT <4,1)i"A FAIR SHOWING. 

:"YOUR HOME WORLD IS SAFE." 

DISPLAY AT <7 v l)i"YOUR SCORE—"<SC it GOTO 1200 
DISPLAY AT<4.1):"YOUR FLEET WAS BADLY DAMAGED". 

"MANAGED TO FIGHT OFF THE" 

DISPLAY AT<7,l)i"ALIEN ATTACK. BETTER LUCK"."NEXT TIME."="YOUR SCDRE-“iSC 
1 GOTO 1200 

DISPLAY AT<4,l>:-YOUR FLEET HAS BEEN"i"DESTROYED. YOU ARE THE". 

"ONLY SURVIVOR." 

DISPLAY AT<7,1)."YOUR HOME PLANET IS SAFE"i"AT LEAST UNTIL THE fCXT". 
"ATTACK.";"YOUR SCORE-"|SC it GOTO 1200 

DISPLAY AT<4,1)."ALL HOPE IS LOST IN TRYING"*"TO SAVE YOUR PLANET". 

"YOUR MISSION HAS FAILED" 

DISPLAY AT(7,1):"AND YOU ARE DISGRACED."."YOUR SCOR£«";SC 
DISPLAY AT(10,1)i"DO YOU WISH TO PLAY AGAIN-i"ENTER 
ACCEPT AT <11,14)SI?E(1>VALIDATE("YN").ANS# 

IF ANS*-"N" THEN END ELSE SC.SCO,SCI,TIME-O u CALL MAGNIFY<l)*i GOTO 230 

PATTERN<*1,103+D)i. RETURN 
CALL MAGNIFY(3)i. RETURN 
RETURN 
RETURN 


<Y/N). 


GOTO 1200 


CALL 

CALL 

CALL 

CALL 

CALL 


MAGNIFY!l)ii CALL 
PATTERN(#1,112)ii 
PATTERN <#1, H 6 )u 
PATTERN<#1,120).« 
MAGNIFY(4)ii CALL 


1280 

1290 

1300 

1310 

1320 

1330 

1340 

1350 

1360 

1370 

1300 

1390 

1400 

1410 

1420 

1430 

1440 

1450 

1460 

1470 

1480 

1490 

1500 

1510 

1520 

1530 

1540 

1550 

1560 

1570 

1580 

1590 

1600 


TO 

TO 


20 

15 


NEXT TD 


POSITION(#1 


LOCATE <#1,PO1-B,P02-8) 


PQ2) i 


P01 >8 


1610 


IF POl<110 AND PD1>36 AND P02<140 AND PO2>08 THEN GOTO 1330 
IF D1>10 OR D2>10 THEN 1310 

CALL MOT ION < M 1, D1 *5*40*5IN <Dl ) , D2*5+40*3IN < D2> ) l t FOR TD-1 
CALL DELSPRI T£ <• 1 > . . SPl-O i. D2S-HOOO :: D-l .. FOR MO-2 
“ CALL MOT]ON <#MO.0,0).. NEXT MO 
SA-0 .i SB-0 i. RETURN 

CALL POSITlON<#l,D3.D4)n CALL VCHAR<D3/8+3.D4/8+2.34.21-D3/S). 

* CRASH—CRASH* 1 s. CALL SOUND <1000,110,2,220,2.lOOOO,30,-4,2) 

CALL VCHAR<D3/8+3,D4/B+2,32,21-D3/Q):i GOSUB 1300 
CALL SOUND<300,110,2,220,2,20000,30,-0,2) 

CALL SOUND<500.440,2.660.2,3000,30.-4,2) 

CALL SOUND<600,110,2,220,2,5000.30,-0.2) 

CALL SOUND<1000,220,2.330,2,1000,30,-8,2)ii SA.SB-O ii GOTO 980 
Z*-"8l6l163BC4241211" 

CALL COLOR(13,16,1) 

Z1"OOOOOO1OOOOOOOOO" 

ST-2 

CALL CHAR(120,Z14) 

CALL CHAR<129, 00 ”).1 CALL CHAR(130,"00").. CALL CHAR<131,"OO") 

FOR ST-2 TO 15 

STAl-IMT<RND*256)+l .. STA2-INT(RN0*256>*1 
CALL SPRITE <#S7,128,16,S?A1,STA2) 

NEXT ST 

RETURN 

END 

DISPLAY AT <1 1 , B) x "tllliii.in* 

DISPLAY AT(12,0)i n t PDRCE 1 *" 

DISPLAY AT<13,8) . " S SS *11 at S S t 11 

GOSUB 410 ii DISPLAY AT (24, 1) j •' PRESS ANY KEY TO CONTINUE" 

CALL KEY(0,K,S>ii IF S<>0 THEN CALL SOUND<-l,40000,30):i CALL CLEW* - 
I RETURN ELSE CALL MAGNIFY(1) * 

T1-1NT(RND*192)+ 1 «i T2-INT<RND*256)+1 it CALL SPRITE<#1,104,2,Tl,T2,INT(RN 
"3 f INT1RNDI7)—3) 

0-0 

D-D^l ii IF D<9 THEN GOSU© 1230 ELSE ON D -8 GOSUB 1240,1250,1260 
CALL SOUND(-4000,600, (11-D> *3,400, <D-1> *3) 

CALL KEY <0,K,S)i. IF S<>0 THEN CALL DELSPRITE<#1>i 
. CALL SOUND<-1,40000,30) t. CALL CLEAR n RETURN 
IF D< 11 THEN mnn Pi ap raj i ncn cc^o 
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ATTEND Applications Seminars foi 
Using Personal Computers in Business 
Science, Engineering, and for Home Man 
agement & Financial Decision-Making! 


SEE & OPERATE the Latest Personal 
Computer Hardware & Software Products 
from Tl & Third Parties! 


ATTEND Programming Language Tu¬ 
torial Seminars in Tl BASIC, Extended 
BASIC, LOGO, TMS9900 Assembly 
Language, UCSD Pascal, & PILOT! 


WATCH Demonstrations of Tl’s State- 
of-the-Art Technology & Catch a Glimpse 
of Products of the Future! 


PLAY Spectacular Personal Computer 
Arcade Games . . . Enter the Competi¬ 
tion to Win Computers, Peripherals, and 
Software! 


vn Francisco 

October 22-24, 1982 


WITNESS Unique Applications for Tl 
Electronic Learning Aids & Innovations 
in Computer Assisted Instruction! 


MEET with Users Groups and Share 
Ideas with Others of Similar Interest! 


SAVE Money by Purchasing the Products 
You Need at Special Show Discounts! 


DON’T MISS 


PARTICIPATE in the Users Forum to 
Voice Your Opinions & Ask Questions 
Directly to Tl ! 


LEARN How to Profitably Produce 
Software and Hardware for this Dynamic, 
New Mass Market ! 


A UNIQUE OPPORTUNITY for Dealers, 
Manufacturers, & Product Developers to 
Display & Sell Directly to Thousands of 
Eager Buyers! 


«^T See the Many Reasons Wh 
the Versatile Texas Instrument 
Personal Computers have becomi 
the Value & Innovation Leaders 


HUNDREDS of Valuable Door Prizes ! 


RIDE a Cable Car, Sample the Delicacies 
of China Town & Fisherman's Wharf, and 
Cross the Famous “Golden Gate"! 


TRANSPORTATION, Sightseeing, and 
Hotel Discount Packages Available ! 


And MUCH, MUCH, MORE! 


ATTENTION SOFTWARE DEVELOPERS: 

Intensive multi-day workshops will be held prior to 
and after 99’er Tl-Fest as follows: 

•TMS9900 Assembly Language Programming 
Monday, October 18—Wednesday, October 20, 1982 

•UCSD Pascal™ System and Pascal Language Programming 
Monday, October 25—Tuesday, October 26, 1982 


ATTENTION SHOW EXHIBITORS 

Call or Write for Booth Contracts 
and Exhibitor Information Kits. 


Special Bind-In 
Registration Packet 
in Next Issue 

99’er Magazine • 2715 Terrace View Drive • Eugene, OR 97405 • Tel. (503) 485-8796 


A Personal Computer Conference, Trade Show & Seminar 

Presented by 99’er Magazine 




































































Selected Programs 





ON TAPE \ 




Are Now 


As A 


Available on Cassette Tape 
Service to Our Readers* 


All purchasers of these package are responsible for obtaining the individual documentation and pro¬ 
gram instructions in the indicated back issues of the magazines. When an issue goes out-of-print copies 
of the program articles will be made available for purchase. 

If programs have been updated/enhanced since original publication, a printed copy of documentation 
changes will be provided with the tapes. 

Both subscriber & non-subscriber prices are indicated. To be eligible for the lower subscriber prices 
you must be a current, paid magazine subscriber. All orders will be verified prior to shipment. 

Authors of these and future programs distributed on tape will receive Bonus Payments based on the 

number of tapes sold; so in fairness to them, please observe the Copyright laws, and report any inci¬ 
dents of "piracy" to our office. 

Recognized Tl User Groups should contact us for special bulk terms & rates. No dealers, please. 


* Not for Duplication or Resale. This service will exist only 
as long as it fulfills a useful function and isn’t abused. 


Use the bind-in card in the 
back of the magazine for 
your convenience in ordering. 



PACKAGE #El 

Tl BASIC 

Typing for Accuracy (Vol 1, No. 3) 

Let's Learn Notes (Vol 1, No. 3) 

Mystery Words (Vol. 1, No. 4) 

Homework Helper: Fractions (Vol. 1, No. 1) 
Homework Helper: Division (Vol. 1, No. 4) 

$12/sub; $20/non-sub 


PACKAGE #U1 

Tl BASIC 

Electronic Home Secretary (Vol. 1, No. 2) 
Micro Bartender (Vol 1, No. 4) 

Interactive Forms Generator (Vol. 1, No. 3) 
Music Text Editor & File Player (Vol 1. No. 1) 

$10/sub; $16/non-sub 


PACKAGE #M1/5 

From Vol. 1, No. 5 
Tex-Thello (Tl BASIC) 

San Francisco Tourist (Tl BASIC) 
Name That Bone (Tl BASIC) 
Space Patrol (Extended BASIC) 
Force 1 (Extended BASIC) 

Spriter (Extended BASIC) 

$12/sub; $20/non-sub 

This package available for shipment 
after June 1, 1982. 


PACKAGE #G1 

Tl BASIC 

Space War (Vol. 1, No. 3) 

Battle at Sea (Vol. 1, No. 2) 

Maze Race (Vol. 1, No. 4) 
Anti-Aircraft Gun (Vol. 1, No. 1) 
Invasion from Space (Vol. 1, No. 1) 
Enemy Attack (Vol. 1, No. 1) 

$15/sub; $25/non-sub 


PACKAGE #G2X 

Extended BASIC 

Interplanetary Rescue (Vol. 1, No. 4) 
Dogfight (Vol. 1, No. 3) 

Sprite Chase (Vol. 1, No. 2) 
Dodge'em (Vol. 1, No. 4) 

$10/sub; $16/non-sub 


SH IPPING — $1 .00 for 1st TAPE, 50G ea. add. Foreign Orders Shipped Airmail — $3.00 for 1st TAPE, 75<Z ea. add. 



Back Issues of 

are Still Available . . T *" 8 

but quantities are limited 


ISSUE #1 (Partial Contents): 

•How To Write Vour Own Programs *An 
External Keyboard •Epson MX-80& Printer 
Graphics •Space & Combat Games In Tl 
BASIC # Text-to-Speech •TMS9900 Machine 
& Assembly Language •Planning & Forecast¬ 
ing in BASIC • UCSD Pascal & Third-Party 
Development Systems •Power Line Problems 
•LOGO & Lamplighter •Music Text Editor 
•TM990/189 University Module •Home¬ 
work Helper: Fractions •Computer Chess 
•and much, much more. 

ISSUE #2 (Partial Contents): 

•information Utilities and the Electronic 
Cottage •Data Communications # Marinchip 
Systems M9900 ^Software Conversion: 
TRS-80 to Tl BASIC •Small Investor and 
the T 1-99/4 # The Electronic Home Secreta¬ 
ry ^Typing Tutor •T\ LOGO and the Space 
Shuttle •Civil Engineering Fundamentals 
•Catch & Match Games in BASIC & Ex¬ 
tended BASIC •Bombs Away on the Univer¬ 
sity Module •interfacing a Digitizer ®and 
much, much more. 

ISSUE #3 (Partial Contents): 

•interactive Forms Generator •Business 
Software Reviews # A BASIC Program that 
Writes BASIC Programs •Applesoft to Tl 
BASIC f Games of Agility & Derring—Do 
•Pascal Development System •Personal Rec¬ 
ord Keeping • Adding Your Own Disk Drives 
•Preliminary Look at Tl's Editor/Assembler 
•Memory & I/O plus EPROM Programmer 
for University Board ®State of the Art in 
Computer Assisted Instruction •Precautions 
& Programming Ideas for Beginners •and 
much, much more. 


so 

ORDER 

TODAY! 

Each Only 

$3.95 postpaid 

ISSUE # 4 (Partial Contents) : 

•The Joy of Computer Gaming •Designing 
Your Own ComputerGame •Bit-Plot Printer 
Graphics # A BASIC Program That Writes 
BASIC Programs •Micro Bartender • Funda¬ 
mentals of Assembly Language Programming 
•Games of Time and Direction •Computer 
Inventory ®A Joystick Video Game in Tl 
LOGO •Homework Helper: Division •Com¬ 
puter Techniques for Tutoring the Mentally 
Handicapped # Computer Games to Learn 
Music •New LOGO Primitives and the 
DYNATURTLE # The Secret of Personal 
Record Keeping •Tape Recorder Survey 
•Around the Users Groups ®New Products 
•Programming Tips # and much, much more. 
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A. Ace Computer . . , .. 3 

American Software Design & Distributing Co.. 56 

Anthistle Systems and Programming Ltd.66 

The Bach Company. 27,55 

Bart Electronics.... 61 

Business Computer Systems. 79 

Canadian Micro Works. 24 

CBM Inc.11 

Compu Tech. .. 79 

Computer—Ed. ..67 

Computer Mail Order..22 

Corn Software. 53 

Cumberland Technology.53 

Data Force Inc.. 26 

Data Systems.74 

Denali Data. 67 

Eastbench Software Products.54 

Ehninger Associates, Inc. 44 

Electronic Specialist Inc.21 

Elek-Tek, Inc. 38 

Epson America, Inc. .14,15 

Extended Software Co.-.12 

Fantasy Computing. 30 

FFF Software. 30 

Hardin's Computer Solutions, Inc.52 

Houston Instrument. 89 

International Home Computer Users Assn.61 

J & K H Software.78 

Komputar Works. 12 


Linear Aesthetic Systems. 48 

Microcomputers Corporation. 20 

Millers Graphics. 20 

North Hills Computer. 74 

Norton Software. .20,48 

Not-Polyoptics. 35 

Oak Tree Systems. 78 

Olympic Sales Co. -19 

Pablo Diablo.78 

Patio Pacific Inc. 53 

Pike Creek Computer Co., Inc. 54 

PS Software.30 

Prometheus Software. 41 

RCL Computers. 12 

RKS Enterprises, Inc.23 

Scott, Foresman and Co. 76 

Simulsoft. ..41 

Soft-Sell.54 

The Software Exchange Group. 42 

Sunshine Software.48 

Tam's Inc. 2 

Texas Instruments, Inc. 87,96 

Tex-Comp .. 62 

Unisource Electronics, Inc.. 43, 45,47, 49, 51 

99'er Bookstore. 88 

99'er Magazine.. . 79, 80, 84, 85 

99'er Tl-Fest.92 

99'er-ware.. 31,95 


WE NEED 
YOUR 



ccST 






TO FIND NEW SUBSCRIBERS TO 99'er MAGAZINE. 

Please photocopy our Subscription Ad on page 80 and give to your 
interested friends, neighbors and associates. Together, we can show 
them what they're missing.. . 


Spriter .. . from p. 45 

*oo 


PRINT *1»1D*<K>, 
i. CLOSE #I 


Listing 3. 


SPRITE DEMO 


630 

640 

650 

660 

670 

600 

690 

700 

710 
720 
730 
740 
750 
760 
770 
7 BO 
790 
800 
810 
920 

830 

840 

850 

860 

970 

990 


FOR K-0 TO NS II 
CHAtOO 11 MEXT K 
END 

SUB DRAWER < TP*. C*, NS, AN*,CHA*<>, 

ID*<)>M CALL CHAR <33, RPTtrF", 16) > 

IF C*-“" THEN 580 

INPUT “DO YOU WANT TO INITIALIZE WITH A 
PREVIOUSLY DEFINED CHARACTER<Y/N>?"IAN* 

IF AN*-“N- THEN C*-"" ai GOTO 380 ELSE 
IF AN40-Y- THEN 540 
INPUT “ENTER INDEX OF CHARACTER 
DESIRED,ANY 'VALUE FOR MOST 
RECENTLY DEFINED"»NOS 
IF N0S<0 THEN 580 ELSE C*-CHA*(NOS>i 
* NXX-NOS it GOTO 390 
NXX-N8-i 

M-16 II IF LEN<C*> *0 THEN 
C»-RPT*<-O",64)ii F-0 ELSE F-l 
IF LENlCtJ-16 THEN C*-C*4.RPT* (-O'* , 4B) 

N-l ii Cl*-SEG*<C*,1,16)I 
■ C2*-S€G*<C*,17,16)i 
i C3*-SEG*(C*,33,16)i 
j C4*-SEG*<C»,49,16> 

PRINT "USE ARROW KEYS AND •W,R,C I Z* TO 
MOVE CURSOR,OR TO CHANGE POLARITY 
USE * F 9 FOR DARK AND 'A * FOR LIGHT." 

CALL KEY < 0,K,S>Ii IF S-0 THEN 630 
CALL CLEAR n CALL HCHAR(4,4,30,M+2>a I CALL HCHAR<M+3,4,30.M+2) 
CALL VCHAR(5,4,30.M) i » CALL VCHAR<5,M*5,30,M)ii X.V-5 
IF AN*-"V" THEN CALL EXPANDER(C»,X,Y> 

IF NXX >-0 THEN DISPLAY AT<2,1>I ID*<NXX)x* DISPLAY AT(22,1)»C* 
CALL HCHAR(X,Y.30,1)I• XO.YO-O is CALL ADDPIX<XO,VO,N,C*l 
CALL KEY<1.K,S> 

THEN CALL HCHAR(X.Y,33.1) 


ICO 
1 10 
120 
130 
140 
150 

160 

170 

100 

190 

20U 

210 

220 


240 

250 

260 

2 7 0 

200 

290 

300 

510 

320 



REM SI 
REM t 

rem iiiiiniitaitmitiii 

REM 

REM 99'ER VERSION 1.3.1 XB 
REM DEMONSTRATION OF SPRITE ANIMATION 
USING DATA STATEMENTS 
CALL CLEAR 
DJM I•(17 >,C*117) 

GOSUB 250 'CASTER 

FOR 1-0 TO N ft CALL CHARU36-4»I,C*<I> ) 
NEXT 1 
HAL.L CLEAR 

CALL SPRITE<*1,136,2,30,30,0,-10)ia CALL 
MAGNIFY < 4) 

FOR 1-0 TO N ii CALL PATTERN<*1,13d-4t1>: 

t GOSUB 300 si NEXT 1 is GOTO 230 

END 

REM SUBROUTINE CASTER 
READ NAM*,N 
FOR l»0 TO N 

READ I * f 1 > , C* (Dll NEXT I 
RETURN 

REM SUBROUTINE DELAY 
FOR J-O TO 15 ii NEXT J 
RETURN 


DATA MAN6NG1,12 

DATA MAN* l, 00060909060F OF OF 1E060F0F 190804080000000 
OOOOO O OOO OOOO205000000000 

350 DATA MAN*2,0304040307072F1303030706060207000080000 
00090DOAO8OBOeO0O0O0O8OOO 

360 DATA MAN*2.3,G60909060FOF 172606060E1EA242010300000 
00000008040800000000000000 o 

370 DATA MAN*3,00070903060FOF172F0606060F0908180000000 
OOOOOOOOOOOOOO00000804080 

380 DATA MAN*4,OOOO1B241COC1C2C4E160607060202060000000 
OOOOOOOOOOOAOAOOOOOOOOOOO 

390 DATA MAN*5,00000000000000387FD€966242Q100010000000 
0000020500000000000000000 

400 DATA MAN*6,00061424140COCOCOC1C1E1E1EU>OC100000000 
0000000000000000000008080 

410 DATA MAN#6.5,OOOOOO2O20l84C7C0C0C0E06O6090EO40O000 
000000000000000000000008080 

420 DATA MAN#7,OOOOOOOOOOOOOO4O0O4O2FIE37664OCOOOOOOOO 
0000000004000000000004020 

430 DATA MAN*8,000000110A060301OlOl0303062A12060000000 
44850A0C OCO0O0OOOOOOOOOOO 

440 DATA MAN#1.00060909060FOFOFlEC60FOF190804000000000 
0000000000000205080000000 

450 DATA MAN*3.0o070903060FOF172F0606060F090ei80000000 
0000000000000000000004060 

460 DATA MAN»2.3,060909060FOF172606060E1EA242010300000 
00000008040800000000000000 O 


IF S 
ELSE 
IF K 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 


O THEN 69Q ELSE IF N*1 
CALL HCHAR(X,Y.32,1) 

1 THEN N-O 
K-12 THEN N-l 
K*5 AND X >5 THEN X-X-l 
K-O AND X<N+4 THEN X-XM 
K»2 AND Y>5 THEN V-Y-l 
K-3 AND Y<M+4 THEN Y=Y*1 
K-4 AND X >5 THEN IF Y>5 
K=6 AND X >5 THEN IF 
K-lS AND X<M+4 THEN 


K-14 AND X<H-*-4 THEN 
THEN 900 

X >4 AND X<13 THEN 


THEN X=X-1 si Y-Y-l 
V<M«-4 THEN X*X-1 is Y-V+l 
IF Y>5 THEN X-X*l si Y»V-1 
IF Y<H*4 THEN X-X + l lI Y-Y+l 


AND Y<13 
X0=X-5 ti 
XO=X —I 3 i 
X 0= X —5 :s 


IF Y>4 AND Y< 13 THEN P-1 ELSE P 
THEN P=2 ELSE P=4 
YO-Y-5 i: CH*—SEG*lC*,1,16) 

: YQ-7-5 :: CH4-SEG*(C* # 17,16) 
YO-V-13 xj CH4-SEG*(C*,33,16) 

CH*-SE6*<C4,49. 16) 


910 

920 

930 

940 

950 

960 

970 

980 

990 


ELSE IF V>4 
IF P=1 THEN 
IF P-2 THEN 
IF P-3 THEN 

If- p»4 THEN X0=X-13 s: Y0=Y-13 s; 

CALL ADDPIX(XO,VO,N,CH*) 

IF P-1 THEN Cl*=CH* ELSE IF P-2 THEN C2*=CH* 

ELSE IF P-3 THEN C3*=CH* ELSE C4*=CH» 

CALL HCHAR <X,Y, 30,1>: i C*»C 1 *J.C2*LC3*iC4* j: GOTO 690 
DISPLAY AT(22,Us"ENTER SPRITE NAME." DISPLAY AT(2 
"" :: DISPLAY AT(24,l>:"” 

ACCEPT AT(23,1>iID*(NS) 

IF TP*—“N* THEN SUBEXIT 

DISPLAY AT(22,1)t"WANT TO COPY ON T.P.CY/N)?" 

IF AN*-"N" THEN SUBEXIT ELSE IF AN*<>"Y“ THEN 
DISPLAY AT<2,1)sID*(NS>it DISPLAY AT<22,l>iC* 

CALL SCREEPT i x SUBEND 
SUB ADDPIX(X,Y,N,C*> 

OEF fuA) -INT (NH/ (2^) > -2* I NT <NH/ (2~<A+1> ) ) 

IF Y<4 THEN Z-2*X+i s : Y0-3-V ELSE Z=2*X+2 ii 


ii ACCEPT 
930 


AT 123, 1) j AN* 


Y0-7-Y 


1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
11 OO 
U 10 
1120 
1 130 
1140 
i 150 
1 160 
1170 
I 180 
1190 
1200 
1210 
1220 
1230 
1240 
1230 
1260 
1270 
1200 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 


ELSE NW-m-35 


A2*-SEG*(C*,Z,1> 

IF Z>1 THEN A1*-SEG*<C*,1*Z-l) 

IF Z< 16 THEN A3*-SEG*(C* f ZM, 16-Z> 

NH-ASC<A2*>i* IF NH<-57 THEN NH-NN—40 
IF B<YO)*0 AND N-l THEN NH»NH+2~Y0 
IF 6(Y0>-1 AND N-O THEN NH-NH-2^YO 
IF NH<-9 THEN A2*-STR* (NH) ELSE A2*»CHR* (NH«-33> 

IF Z —16 THEN C*-A1**.A2* 

IF Z-l THEN C*-A2*fcA3* 

IF Z< >16 AND ZOI THEN C*-A1 **A2*«<A3* 

SUBEND 

SUB EXPANDER<C*,XO,YO> 

OEF 8<A)-INT(NM/ t2~A) ) —2* I NT (NH/ <2* (A^l > > ) 

FOR I-0 TO 15 ii FOR J-O TO 15 
IF J >7 THEN JO—J-8 ELSE JO-J 
IF l >7 THEN IO-I -8 ELSE IC*—I 

IF I<8 THEN IF 0<8 THEN L-i ELSE L-3 ELSE IF J<8 
IF J0< 4 THEN Z-2*10*1 n Y-3-JO ELSE Z-24IO+2 II 

REM 

A2*-SEG*<C*,Z + 16t <L-k>.1> 

NH-ASC(A2*> i x IF NH< —57 THEN NH-NH-48 ELSE NH-NH-55 
IF B (Y> — 1 THEN CALL HCHAR ( XO+I , YO«-J , 33, 1 > 

NEXT J sa NEXT I *1 SUBEND 
SUB SCREEPT 

OPEN *233i •* TP. U. E.S", OUTPUT it FOR X-I TO 24 ii S*- 
FOR Y-l TO 32 i » CALL GCHAR <X, Y, Z > 1 * S*-S*«.CHR* (Z> 
NEXT Y is PRINT #253fS* ix NEXT X ti CLOSE #255 
SUBEND 

SUB CASTER13FILE*,N,I*(),C*()) 


THEN L-2 

Y-7-J0 


ELSE 


OPEN *2i8FILE*,INTERNAL,INPUT ,FIXED 128 ii 
INPUT *21 NAM*,N 
FOR 1-0 TO N 

1^>UT *2iI*(l),C*ll>ii NEXT \ t: CLOSE *2 
N3-23 ii Nl-0 ii IF N<-24 THEN N2-N ELSE N2‘ 
FOR I —N1 TO N2 ii IF I >N 7>€N 1390 
PRINT I | !• ( I ) x a NEXT I 
PRINT “PRESS ANY KEY TO CONTIWE. - 
CALL KEY <0,K,S)f x IF S-O THEN 1370 
IF N>N3 T^N N1-N1*24 il N2-N2^24 is 
SUBEND 


GOTO 


N3-N3+24 


OOTO 


& 
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Cassettes 

with 

LIBRARY ALBUM 
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Only $11.95 each; or 3 for $30.00 


Add $2.00 shipping and handling for the first album; 75<t for each 
additional album. Use the bind-in card in the back of the magazine 
for your convenience in ordering. Telephone orders accepted if 
charged to credit cards. 


High - Quality BASF Tape in a 5-Screw 
Cassette Housing for Data Integrity 

Secure Storage & Quick Convenient Retrieval 
with Protective File Album 

8 Special 50-Foot Cassettes — Ideal for 
Building Up Your 99'er Program Library 
Economical As It Is Functional 



Cassette Compatibility At Last! 

If The TI-99/4 or TI-99/4A Will Not Control Your Cassette Recorder 
Through Its Remote Jack, We Have The Solution For You .. . 


The TI-SETTE 'Adapter 

• Quickly connects between the block lend on the 
TI Dual Cassette Cable and your recorder’s 
remote jack to establish compatible polarity. 




• Low cost - Only $4.50 

plus 75 cents each for postage & handling. 
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Features: 

Equipment Protection 
Custom-Fit 

Handsome Appearance 
Antistatic Treated 
Quality Construction 


Cassette Recorder Cover $4.95 

(1 size fits up to 10"x 6") 
TI-99/4(A) Console Cover $8.95 

Speech Synthesizer Cover $3.95 

Peripheral Box Cover $5.95 

(Specify: 32K Memory Expansion, 
RS232 Interface, or Disk Controller} 



E Thermal Printer Cover S8.95 

F Disk Memory Drive Cover $5.95 

—Covers Not Shown in Photo:— 

10“ Color Monitor Cover S10.95 
13“ Color Monitor Cover $12.95 
Epson MX-80 Cover S9.95 


DEALER 

INQUIRIES 

INVITED 


Add $2.00 shipping/handling for 
the first dustcover; 50 cents for 
each additional cover. 
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“T INNOVATIVE PRODUCTS 
^ FOR TMS990O-BASED 
PERSONAL COMPUTING 


P.O. Box 5537 
Eugene, Oregon 97405 
Tel. (503)485-8796 
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THOUGHT WAS LOCKED. 


The TI Learning Computer, 
with TI LOGO and many other 
educational programs, is equip¬ 
ped to help open doors in any 
classroom. Including yours. 

For information on this remark¬ 
able system, contact: 

Texas Instruments Customer 
Relations, PO. Box 53 □*£-< 
Lubbock,Tbxas 79408. 

Texas Instruments 

INCORPORATED 


h opened a door to their minds 
The key: a Texas Instruments 
Learning Computer and TI 
LOGO, a programming lan¬ 
guage developed byTI and MIT. 

In his inner-city, New York 
junior high classroom, teacher 
Steve Sicgclbaum explains 
why it works so well. 

“When they use it. they think 
they’re teaching the machine. 

In reality, it's teaching them how 

•gjTfcxus Instruments, Incorporated 


to learn. It definitely improves 
their attitude toward their other 
courses. Written and verbal 
expression improve-they're eager 
to show you. to tell you, what 
they've done.” 

Another teacher. Pete Rcntof. 
adds. "What it fights is fear of 
failure-a mistake becomes a 
starting point.The whole learning 
process turns into a positive 
experience. It works. " 








